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VIEWS, NEWS AND INTERVIEWS. 

It is not generally known that 
Prof. Samuel F. B. Morse was one of 
the earliest American photographers. 
About 1841 he and several of his 
friends opened a daguerreotype studio 
at 7 Bowery, New York city. It was 
in this gallery that the photographic 
sky-light was invented. 





Although small articles in alumi- 
num have not had the popularity that 
was expected for them, the demand 
for the metal is steadily growing, and 
the manufacturers in this country 
are enlarging their plants. The 
manufacture of the metal in this 
country by the cheapest process is 
now controlled, says a daily paper, 
by a single concern, the Pittsburgh 
Reduction Company, which owns the 
patents and has compelled all other 
manufacturers to abandon the use of 
the patented process and retire from 
the business. There are but two 
factories in the country, one at 
Niagara, N. Y., the other at New 
Kensington, Pa., about 20 miles from 
Pittsburgh. The new Kensington 
factory turns out about half a ton of 
aluminum a day, the Niagara factory 
about one and a half tons a day. 
The capacity of the latter will soon 
be doubled. The Cowles aluminum 
factory at Lockport, N. Y., closed 
some time ago, in consequence of liti- 
gation with the Pittsburgh Reduction 
Company. Aluminum sells now in 
ton lots at 50 cents a pound. 





Sporting men and others interested 
in horse racing spend large sums for 
telegrams every year. The rates for 
such messages are high, and as a rule 
the telegraph companies do not care 
to handle race track news. They 
Say it is very expensive matter to 
handle, inasmuch as it interrupts reg- 
ular business and tends to demoralize 
the telegraph operators. 





A Senate committee recently heard 
Messrs. E. L. Bayliss, 8. C. Neale 
and James A. Scrymser, in advocacy 
of the Carter bill for the construction 
of a telegraph cable from the United 
States to Japan via Hawaii. Mr. 
Sorymser is the president of several 





of the cable companies operating 
between this country and the West 
Indies and South America, and is 
thoroughly posted on the general 
subject of cables, their operation and 
cost of construction. This cable, he 
informed the committee, would be 
6,590 miles in length, divided as 


States $175,000 a year for 20 years, 
and during the same period the Jap- 
anese Government is to be asked to 
contribute $200,000 a year, the two 
sums being five per cent on the in- 
vestment. In return the company 


offers to carry all government mes- 
sages free of cost. 














3 Fig.3. 
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follows: 2,097 miles to Hawaii, 1,991 
miles to the Marshall Islands and 
2,502 miles to Yokohama. At the 
Marshall Islands the cable would be 
but 2,295 miles from the coast of 
Australia, should it be desirable in 
the future to lay a cable there. The 
cost of the cable contemplated under 
this bill is estimated at $7,500,000, 
and the company asks from the United 
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A DETACHABLE SEGMENT COMMUTATOR. 


Commissioner of Public Works 
Collis, of New York city, has come 
to the conclusion that electric light- 
ing has now passed the experimental 
stage. Therefore, he has ordered the 
removal of the old gas lamp-posts in 
the districts of the city now lighted 
by electricity. The posts at street 
corners will be retained as street sign 
posts. 


A Detachable Segment Commu- 
tator. 

The commutator illustrated here- 
with is a new departure in present 
methods of building commutators, 
being designed to dispense with the 
soldering or fastening of wires of 
the armature to their respective seg- 
ments. 

This is a very important point, as 
in the old-style commutators, when it 
is necessary to disconnect the wires, 
the insulation is often broken, thereby 
damaging the armature. If from any 
cause a section or segment should be 
burnt out, the whole commutator 
would have to be taken off and 
rebuilt; whereas, in the detachable 
segment commutator the clamping 
ring can be removed and a new seg- 
ment put back without disturbing 
any connection whatever. Thus, to 
renew a commutator the cost would 
be about one-third of the cost of 
renewing present style. The time 
occupied in this will not exceed 30 
minutes—a very great saving if it 
should so happen that there was no 
spare armature, and making it very 
useful, indeed, to small plants having 
no duplicate parts. 

The several cuts represent a West- 
inghouse No. 3 street railway motor 
commutator in various degrees of 
completion. This commutator is 
nine inches in diameter and has t5 
segments. Fig. 1 isa sectional view 
showing the manner in which the 
segments are held in place. It is so 
plain that it needs no description, 
except to note that the inside or 
foundation nut is screwed up tight 
and a set screw put in, which holds 
the foundation bars perfectly tight. 
This nut is never taken off for 
renewals, etc.; when the outside 
clamping nut is screwed up tight 
it adjusts every one of the segments, 
at the same time holding them 
firmly. 

Fig. 2 represents the commutator 
base bars with their several grooves, 
into which the renewable segments 
are placed. Fig. 3 is the same, with 
but two segments in position to show 
detail. Fig. 4 shows a complete set 
of renewable segments ready to be 
slipped on the hub. Fig. 5 shows 
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the renewable segments on the hub 
with three segments out, which shows 
how very easily it is to renew any 
number of these segments without 
disturbing the others. Fig. 6 shows 
the commutator in a completed form 
ready to be placed in service. 

This commutator, from which these 
views are taken, is now in operation 
on the Carey street line of the Bualti- 
more Traction Company, using West- 
inghouse apparatus, and is in actaal 
service every day on the regular cars. 
The armature was taken out of serv- 
ice after traveling 5,000 miles and 
examined. The segments were found 


just as tight as when first put into 
service, it being only necessary to 
have the outside turned off to true it. 
It was put back into service and is 
still rnnning. ‘This device was pat- 
ented April 16, 1895, by G. K. 
Painter and J. F. Morrison, of Balti- 
more, Md. 





a 
Overhead Wires in Baltimore. 


Referring to the question of putting 
the overhead wires in Baltimore, Md., 
under ground, Mr. Charles Selden, of 
the Baltimore & Ohio Railroad, 
recently sent a communication to the 
Baltimore News, from which the 
following extract is taken: 


I believe that an electrical com- 
mission should select a certain part 
of the city within which all wires 
should go under ground, and desig- 
nate certain streets beyond this which 
might be used by telegraph or tele- 
phone companies for overhead work. 
The city should furnish poles or 
fixtures to carry those wires at a 
certain rental, or allow companies, 
under certain restrictions, to erect 
such circuits upon the payment of a 
certain tax. Then, again, we might 
get down to the use of about two 
streets for the main telegraph lines— 
one street to enter the city and 
another to leave it. 

The telephone situation would be 
somewhat different, but even those 
companies, if allowed to distribute 
from certain points by means of 
housetops, would employ nothing but 
trunk lines, which would be com- 
paratively few in numbers. 

The electric light service, as it 
would necessarily carry with it the 
lighting of streets, would suffer no 
particular hardship by being kept 
under ground throughout that part 
of the city where other wires were in 
use for domestic purposes. Sucha 
system, properly arranged, could be 
made self-sustaining from the taxes 
or rentals. 

Here I am prompted to note one 
thing which I think is havardous: A 
number of people have the habit of 
leaning against trolley and_ iron 
awning poles, and placing their hands 
against them. The chances for con- 
nection with electric light or trolley 
wires with the metal makes them 
exceedingly dangerous, and _ this 
practice should be avoided. 

The contractor, or whoever is 
responsible for the placing of some of 
our postal boxes, has, it appears to 
me, been shortsighted in banding 
some of them to trolley poles. As 
they are metal, I fear that some day 
a citizen who attempts to raise the 
lid to deposit a letter or newspaper, 
will meet with injury from this cause. 
It would not be amiss for things in 
such constant use to be kept clear of 
trolley or electric light poles. 





The average daily output of current 
by the Edison Electric Illuminating 
Company of New York is now about 
25,000 amperes. 


ELECTRICAL REVIEW 


On Roentgen’s Rays. 
[From Nature, London.} 


In connection with the wonderful 
discovery by Professor Roentgen of 
photographic rays, apparently hith- 
erto unknown, and in connection 
with the speculation which concludes 
Professor Roentgen’s most interesting 
paper, that these rays may perhaps be 
longitudinal vibrations of the lumi- 
niferous ether, the following extracts 
will probably be found of interest to 
the readers of Nature. They are 
taken, by permission of Lord Kelvin, 
from his Baltimore Lectures, deliv- 
ered at the Johns Iopkins University 
in 1884. 

The first extract is from the reprint 
(now in progress) of Lecture IV. 
Referring to mathematical work im- 
mediately preceding, Lord Kelvin 
Says : 

a We can do that (obtain 
certain forms of solutions of equa- 
tions) for the purpose of illustrating 
different problems in sound, and in 
order to familiarize you with the 
wave that may exist along with the 
wave of distortion in any true elastic 
solid which is not incompressible. 
We ignore this condensational wave 
in the theory of light. Weare sure 
that its energy, at all events, if it is 
not null, is very small in comparison 
with the energy of the luminiferous 
vibrations we are dealing with. But 
to say that it is absolutely null would 
be an assumption that we have no 
right to make. When we look through 
the little universe that we know, and 
think of the transmission of electri- 
cal force, and of the transmission of 
magnetic force, and of the transmis- 
sion of light, we have no right to as- 
sume that there may not be something 
else that our philosophy does not 
dream of. We have no right to as- 
sume that there may not be condensa- 
tional waves in the luminiferous ether. 
We only do know that any vibrations 
of this kind, which are excited by the 
reflection and refraction of light, are 
certainly of very small energy com- 
pared with the energy of the light 
from which they proceed. The fact 
of the case as regards reflection and 
refraction is this, that unless the 
luminiferous ether is absolutely in- 
compress:tle, the reflection and re- 
fraction of light must generally give 
rise to waves of condensation. Waves 
of distortion may exist without waves 
of condensation, but waves of distor- 
tion can not be reflected at the bound- 
ing surface between two mediums 
without exciting in each medium.a 
wave of condensation. When we 
come to the subject of reflection and 
refraction, we shall see how to deal 
with these condensational waves and 
find how easy it is to get quit of them 
by supposing the medium to be in- 
compressible. But it is always to be 
kept in mind as to be examined into, 
are there or are there not very small 
amounts of condensational waves gen- 
erated in reflection and refraction, 
and may, after all, the propagation 
of electric force be by these waves of 
condensation ? 

Suppose thai we have at any place 
in air, or in luminiferous ether (I 
can not distinguish now between the 
two ideas), a body that, through some 
action, we need not describe, but 
which is conceivable, is alternatively 
positively and negatively electrified; 
may it not be that this will give rise 
to condensational waves? Suppose, 
for example, that we have two 
spherical conductors united by a 
fine wire, and that an alternating 
electro-motive force is produced in 
that fine wire, for instance, by an 
‘‘alternate-current ” dynamo-electric 


machine; and suppose that sort of 
thing goes on away from all other 
disturbance—at a great distance up 
in the air, for example. The result 
of the action of the dynamo-electric 
machine will be that one conductor 
will be alternately positively and 
negatively electrified, and the other 
conductor negatively and positively 
electrified. It is perfectly certain, if 
we turn the machine slowly, that in 
the air in the neighborhood of the 
conductors we shal! have alternately 
positively and negatively directed 
electric force with reversals of, for 
example, two or three hundred per 
second of time with a gradual 
transition from negative through zero 
to positive, and so on; and the same 
thing all through space; and we can 
tell exactly what the potential and 
what the electric force is at each 
instant at any point. Now, does any 
one believe that, if that revolution 
were made fast enough, the electro- 
static law of force, pure and simple, 
would apply to the air at different 
distances from each globe? Every one 
believes that if that process be con- 
ducted fast enough, several million 
times, or millions of million times, 
per second, we should have large 
deviations from the electro-static law 
in the distribution of electric force 
through the air in the neighborhood. 
It seems absolutely certain that such 
an action as that going on would give 
rise to electrical waves. Now it does 
seem to me probable that those 
electrical waves are condensational 
waves in luminiferous ether; and 
probably it would be that the 
propagation of these waves would 
be enormously faster than the 
propagation of ordinary light waves. 

I am quite conscious, when speak- 
ing of this, of what has been done in 
the so-called electro-magnetic theory 
of light. +I know the propagation of 
electric impulse along an insulated 
wire surrounded by gutta-percha, 
which I worked out myself about the 
year 1854, and in which I found a 
velocity comparable with the velocity 
of light. We did not then know the 
relation between electro-static and 
electro-magnetic units. If we work 
that out for the case of air instead of 
gutta-percha, we get simply v (that is. 
the number of electro-static units in 
the electro-magnetic unit of quantity) 
for the velocity of propagation of the 
impulse. That is a very different 
case from this very rapidly varying 
electrification I have ideally put be- 
fore you, and I have waited in vain 
to see how we can get any justification 
of the way of putting the idea of elec- 
tric and magnetic waves in the so- 
called electro-magnetic theory of 
light. 

I may refer toa little article of mine 
in which I gave a sort of mechanical 


representation of electric, magnetic,. 


and galvanic forces—galvanic force I 
called it then, a very badly-chosen 
name. It is published in the first 
volume of the reprint of my papers. 
It is shown in that paper that the 
static displacement of an elastic solid 
follows exactly the laws of the electro- 
static force, and that rotatory dis- 
placement of the medium follows ex- 
actly the laws of magnetic force. It 
seems to me that an incorporation of 
the theory of the propagation of elec- 
tric and magnetic disturbances with 
the wave theory of light is most prob- 
ably to be arrived at by trying to see 
clearly the view that I am now indi- 
cating. In the wave theory of light, 
however, we shall simply suppose the 
resistance to compression of the lumi- 
niferous ether, and the velocity of 
propagation of the condensational 
wave in it, to be infinite. We shall 
sometimes use the words ‘‘practically 
infinite” to guard agaiust supposing 
these quantities to be absolutely in- 
finite. 
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The second extract which I give is 
from p. 143 of the Papyrograph 
edition of the ‘* Baltimore Lectures” 
—a portion not yet reprinted. 

The want of indication of any 
such actions is sufficient to prove that 
if there are any in nature, they must 
be exceedingly small. But that there 
are such waves, I believe; and I be- 
lieve that the velocity of propagation 
of electro-static force isthe unknown 
condensational velocity that we are 
speaking of. 

I say ‘‘ believe” here in a some- 
what modified manner. I do not 
mean that I believe this as a matter 
of religious faith, but rather as a 
matter of strong scientific probability. 

J. T. BoTToMLEY. 
13. University Gardens, Glasgow, 
January, 16. 





[From the Lancet, London.} 

The newly discovered radiations 
which proceed from the vacuum tube 
under the influence of the electric 
discharge are rapidly opening up, as 
we suggested two or three weeks ago, 
an entirely new resource in surgery. 
It is reported from Vienna, for ex- 
ample, that Professor Neusser has 
obtained photographs showing gall- 
stones in situ and a calculus in the 
bladder, taken by means of what 
Professor Roentgen has called the 
““X” rays. Again, it is stated that 
it has been decided to utilize the same 
phenomenon by bringing it into prac- 
tical use in the hospitals throughout 
Belgium. We had hardly anticipated 
the achievement of such important 
results in medical science so soon, 
and it is to be hoped that English in- 
vestigators will not be behind their 
co-workers abroad in the similar 
practical application of this most 
remarkable discovery. 

ncaa 
Opening of the Hotel Walton, 
Philadelphia. 


The magnificent new hotel in 
Philadelphia, known as the Hotel 
Walton, was thrown open to the 
public on Wednesday of last week, a 
special train load of the friends of 
Messrs. Stafford, Whittaker and 
Keech going over from New York 
city. The hotel is thoroughly fire- 
proof and is the most modern in the 
city of Philadelphia. Mr. Keech, 
who numbers his friends in the elec- 
trical field by the thousand, will be 
in charge, and the Walton will un- 
doubtedly become the electrical head- 
quarters in the city of brotherly love, 
as is the Hotel Imperial, owned by 
Messrs. Stafford & Whittaker, in New 
York city. One of the first things 
the Hotel Walton management did 
was to order the ELECTRICAL REVIEW 
for its reading-room, where it will be 
found on file each week. 

Platinum Afloat. 

About $30,000 worth of crude 
platinum for Baker & Company, 
of Newark, was on the ‘St. Paul.” 
This with the $1,000,000 worth of 
gold made quite a valuable cargo of 
precious metal. Baker & Company 








secured the platinum from the ship 
after over a week’s delay. The re- 
port that Cyrus 0. Baker, Jr., finally 
had to swim out and carry the metal 
ashore has not been confirmed as we 
go to press. 
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THE NEW WESTINGHOUSE ELEC- 
TRIC LOCOMOTIVE. 





THE FIRST WESTINGHOUSE-BALDWIN 
LOCOMOTIVE RECEIVED AT THE 
EAST PITTSBURGH SHOPS. 





The Westinghouse Electric and 
Manufacturing Company has re- 
ceived the first electric locomotive 
manufactured under the arrangement 
entered into some time ago between 
the Westinghouse company and the 
Baldwin Locomotive Works, of Phila- 
delphia. In appearance the loco- 
motive is much different from the 
steam locomotive, and it also shows 
radical departures in construction 
from every electric locomotive 
hitherto manufactured. It is 38 
feet long and 9 feet across. All 
the operating parts of the locomo- 
tive have been placed on the truck 
and the body of the car will only 
contiin the controlling apparatus, 
and can be utilized as a receptacle 
for such appliances as are usually 
carried by any train. It may also be 
used asa freight or baggage car. 

One of the characteristic features 
of the locomotive is the truck, which 
has eight wheels and is constructed 
in a very substantial manner. The 
wheels are 42 inches in dismeter. 
There will be four motors of 200 
horse-power each connected to the 
axles of the locomotive. Thus the 
eatire weight of the locomotive will 
be placed upon the track, thereby 
bscoming available for adhesion. 
This feature of construction will be 
readily recognized as a very advan- 
tageous one over other locomotives, 
where only a small percentage of the 
weight is available for adhesion. 

The locomotivecompletely equipped 
will weigh 160,000 pounds. ‘The mo- 
tors will be geared, which method 
has been decided upon so as to enable 
the company to use more efficient 
and durable motors and also to 
greatly reduce the cost of the locomo- 
tive. It is stated that while the elec- 
tric locomotive used in the Baltimore 
tunnel cost $50,000, the Baldwin- 
Westinghouse locomotive will cost 
less than one-third of that amount, 
wal yet it will be able to accomplish 
the same work. 

The Baldwin-Westinghouse com- 
bination is constructing engines for 
all kinds of purposes. The one de- 
scribed and illustrated herewith is the 
regular passenger engine, rated at 
1,000 horse-power capacity. Then 
there will be locomotives made to be 
used in mines. The latter will have 
six driving wheels and the super- 
structure will consist of a sheet-iron 
cap. The switching locomotives will 
also have a cab as a superstructure. 
There will also be manufactured 
locomotives for tunnel work, subur- 
ban traffic and rack locomotives, as 
well as for elevated railroads. 

It is expected that within a few 
days the second locomotive, a3 com- 
pleted by the Baldwin people, wiil be 
received at the East Pittsburgh 
factory of the Westinghouse Electric 
an! Manufacturing Company. This 
last one will be of the elevated rail- 
road type and is an example of a 
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motor car of the Manhattan Elevated 
Railroad of New York. 

As far as the speed of these new 
locomotives is concerned, it may be 
stated that the motors have been 
geared to produce a speed of 75 miles 
an hour, although it may reach 125 
miles an hour, if it were demanded. 
All Westinghouse-Baldwin locomo- 
tives will be equipped with air-brakes, 
which will be operated in the usual 
manner by an air-pump which is 
underneath the car, and which will 
be driven by an electric motor. 

The Westinghouse-Baldwin loco- 
motives have been designed so as 
to be utilized with any method of 
electric traction. ‘They can be used 
with the trolley system, the third- 
rail system, the Westinghouse electro- 
magnetic system, and they can also 
be utilized in connection with the 
Tesla polyphase system. 

Since it has become known that 
the Baldwin-Westinghouse companies 
are constructing electric locomotives, 


Annual Dinner of the New York 
Press Club. 

President Joseph Howard, Jr., 
presided at the annual meeting of the 
New York Press Club Thursday 
evening of last week. The banquet 
was one of the finest ever enjoyed at 
Delmonico’s and the eloquent and 
intellectual feast which followed was 
probably the most interesting in the 
club’s history. Among the guests 
were: Hon. Chauncey M. Depew, 
Ex-Governor Rosweil P. Flower, Mr. 
Chas. F. Cutler, Ex-Senator Warner 
Miller, Recorder John W. Goff, John 
Swinton, W. H. Crane and others. 
Col. John Jacob Astor represented 
Governor Morton and in a few grace- 
ful words expressed the regret of the 
Governor at not being able to be 
present and his own enjoyment of the 
evening with the Press Club. Pres- 
ident Howard never appeared to better 
advantage as a presiding officer than 
on this occasion. The committee in 
charge of the very successful affair 

















BALDWIN-WESTINGHOUSE 1,000 Horsk-PoweR ELECTRIC LOCOMOTIVE. 


inquiries have come from all over 
the world for such machines, indi- 
cating the wonderful demand there 
is for such engines when they are 
manufactured by such well-known 
firms as the Baldwin Locomotive 
Works and the Westinghouse Elec- 
tric and Manufacturing Company. 
ELECTRIC LIGHT FLASHES. 

Boston Gaslight Company officials 
disclaim all knowledge of the bill 
looking to a consolidation of the 
eight gas and electric lighting com- 
panies in Boston. 

The earnings for January of the 
Edison Electric Illuminating Com- 
pany of New York, including the 
high-tension systems, were as follows: 


1896. 1895. Increase. 
ae $218,181.54 $205,642.58 $12,539.01 
OE 116,855.20 104,318.39 12,536.81 


At the annual meeting of the Brash 
Electric Light and Power Company, 
of Houston, Texas, the ‘following 
officers were elected: H. J. Runge, 
president; John ©. Walker, vice- 
president; A. J. Miller, secretary- 
treasurer. 

It was stated last week that the 
terms for the purchase of the Edison 
Electric Light Company of Phila- 
delphia by the Pennsylvania Heat, 
Light and Power Company have been 
practically agreed upon and the 
20,000 shares of Edison stock will be 
taken at $150 by the Pennsylvania 
company. 


were: Mr. C. J. Smith, John A. Hen- 
nessy and Dr. C. J. Perry. 


——_——__eqpo— 


ELECTRIC RAILWAY NOTES. 





Thomas F. Ryan, of the Metropol- 
itan Traction Company, says there is 
no truth in the reports that the 
traction company is endeavoring to 
get control of the elevated railways in 
New York city. 


Mr. H. A. Cady, of Takoma Park, 
Washington, D. C., is the secretary 
and treasurer of the Washington, 
Sandy Spring & Baltimore Railway 
Company, which will soon begin grad- 
ing its proposed road. 


The New York State Railroad In- 
vestigating Committee recommends 
three-cent car fares on surface and 
elevated railroads in the “rush” 
hours of morning and evening; munic- 
ipal ownership is not favored. 


President Brown, of the Baltimore 
Traction Company, in his annual 
report says: ‘‘ The Board of Direct- 
ors are of the opinion that it is more 
to the company’s interest that a divi- 
dend be deferred until the close of 
1896, believing that by that date the 
revenues of the company will be 
sufficiently large and fixed to enable 
it to begin and continue a yearly div- 
idend toitsstockholders.” Net earn- 
ings, 1895, $539,455; ditto, 1894, 
$389,279. Increase, $150,207. 
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Electricity in Cotton Mills. 


The electrical equipment of the 
extensive cotton mills of the Pelzer 
Manufacturing Company, one of the 
largest cotton goods manufacturing 
concerns in the South, is rapidly near- 
ing completion. The motive power 
is derived from water-wheels driving 
three 750-kilowatt three-phase gener- 
ators, wound for 3,300 volts. The 
water-wheels turn at a speed of 164 
revolutions per minute. 

The electricity generated at the 
power house will be carried a distance 
of three and a half miles to Pelzer, 
where it will enter the mills and drive 
the following motors : One 400-horse- 
power synchronous motor wound for 
high potential, and three multiphase 
motors of varying capacities from 5 
horse-power up to 110 horse-power. 
The majority of these motors will be 
of the inverted type, suspended from 
the ceiling in the different rooms. 
They will receive the current at a low 
potential from step-dowu transform- 
ers placed in the sub-station at the 
mills. The mills will also be lighted 
from the same circuit. : 

“The system utilized in the operation 
of these mills is the three-phase sys- 
tem developed by the General Electric 
Company. By means of this system 
it isnow generally conceded that long- 
distance power transmission may be 
most economically effected. It is the 
system in use at the Columbia Mills 
at Columbia, S. C., and at the Pone- 
mah Mills at Taftville, Ct. 

sacemmeiniiilillapetaaan 

Electric Power in a Paper Mill. 

The Cliff Paper Company, of Niag- 
ara Falls, are building a new power 
house, in which they will generate 
electricity for use in their paper mill. 
This paper company bas a pulp mill, 
driven by two Leffel wheels of 2,500 
horse-power, at the water’s edge below 
the Falls, and a paper mill on the 
top of the high cliff, thus securing a 
double service from the water. This 
double use of water is quite an inno- 
vation. Now, this progressive com- 
pany is about to take another step to 
practice economy, and it will adopt 
electricity to succeed steam to run 
their paper machines. When this 
proposed electric plant is installed, 
it will replace three steam engines of 
over 200 horse-power. Preparatory 
to the adoption of the electric current, 
this company will build astone power 
house, 20 by 30 feet in size, close to 
their pulp mill. The penstock lead- 
ing tothe pulp mill will be tapped, 
and a portion of the water diverted 
to run a 25U-horse-power James Leffel 
turbine, to which will be attached 
two 125-horse-power generators. The 
head water on this turbine will be 
125 feet. At the top of the cliff will 
be two electric motors, of 100 horse- 
power each, attached to each of the 
paper machines; besides, there will 
be two motors of five horse-power 
each, to furnish power for the small 
machinery about the mill. 

cimintiitinainan 

The Amherst, Mass., Electric Light 
Company will soon consider plans 
and bids for the erection of a new 
power station, which will be built 
this Spring. 
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Air Brakes for Street Railway 
Cars. 

The demand for urban rapid transit 
in all parts of the United States and 
the crowded condition of the princi- 
pal thoroughfares in our large cities 
create circumstances in which the 
adoption of satisfactory means of 
braking street cars becomes a neces- 
sity. In nearly every case where 
accidents to pedestrians and vehicles 
have occurred from high-speed elec- 
tric and cable cars, the casualty 
might have been prevented had a first- 
class, quick-acting air-brake been in 
service. The air-brake stands to-day 
as the most satisfactory and certain 
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the unusual knack of writing busi- 
ness-bringing advertisements and such 
has been his success in this matter 
that he employs no salesmen to dis- 
pose of the Standard air-brake except 
printers’ ink. 

The chief engineer of the Standard 
Air-Brake Company is Mr. Henry P. 
Merriam, an electrical and mechani- 
cal engineer of experience and a 
graduate of the Massachusetts Insti- 
tute of Technology. Mr. Merriam 
has gained his present knowledge 
through hard experience in electric 
railroading and in some of the best 
machine shops of the country. The 
stockholders of the Standard Air- 





Fic. 1.—CABLE CAR OF BROOKLYN HEIGHTS RAILROAD CoMPANY, BROOKLYN, N. Y. 
PROTECTED BY THE ‘‘ STANDARD” ATR BRAKE. 


means of stopping steam railway 
trains, but it has only been recently 
that this device has been successfully 
adapted to the peculiar needs of 
street railway service. 

The Standard Air-Brake Company, 
100 Broadway, New York city, has 
been the pioneer in this class of work, 
and has spent a great deal of money, 
time and talent in perfecting its air- 
brake for street railway cars. ‘The 
success of the company is chiefly due 
to the untiring energy and intelligent 
business methods of Mr. E. J. Wes- 
sels, general manager of the company. 
Besides carrying on the _ business 
management of the company, Mr. 
Wessels exercises supervision over the 





Fig. 8.—Dovusie-Truck Mart Car, Brooktyn Crty Rartway Company, Brooxktyn, N. Y. 


engineering and manufacturing de- 
partment, and last but not least, 
writes all the company’s advertise- 
ments, which have created an unusual 
amount of favorable comment among 
people familiar with such work. Mr. 
Wessels possesses in a high degree 


Brake Company, who, by the way, 
are among the best known and most 
influential financiers of both con- 
tinents, have given Mr. Wessels 
generous and constant support in his 
efforts to produce the very best 
possible air-brake for street railway 
cars. 

Besides being the pioneer in this 
line of manufacture, the Standard 
Air-Brake Company has not only 
succeeded in fulfilling the needs of 
street railway men for proper brakes 
in the past few years, but has created 
a new demand and stirred up dis- 
cussion of the subject until to-day, 
even with constantly increasing man- 
ufacturing facilities, it has difficulty 


THE ‘‘STANDARD” AtR-BRAKE. 


to fill its orders. These orders come 
not only from the United States, but 
from England, Germany, Australia 
and other foreign countries. The 
company is to-day equipping with 
its air-brakes cars for every kind 
of service, including cars for heavy 


grade work as well as for level lines ; 
20-foot single-truck cars and 35-foot 
double-truck cars. In addition to 
this the company is constantly doing 
new and novel work to meet unusual 
requirements. 


The accompanying illustrations 


Fie. 2.—THE STANDARD AIR-BRAKE COMPANY’s CONTROLLER. 


Compact THAT IT I8 NOT PROMINENT. 
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ferry. President Rossiter, becoming 
convinced that hand-brakes; were of 
insufficient power, decided to equip 
these cars ‘with air-brakes, aud the 
Standard company has put on its 
axle-driven compressor, which is 
especially adapted for cars running 


Tue Device Is So 
Ir Takes VERY LiTTLE ROOM AND IS 


LocaATED BETWEEN THE GRIP-WHEEL AND THROW-OFF LEVER. 


show a number of types of cars 
which the Standard Air-Brake Com- 
pany has recently protected with its 
quick-acting air-brakes. The equip- 
ment of the eight cable cars used 
on the Montague street hill of the 
Brooklyn Heights Railroad Company, 
from Wall Street Ferry to City Hall, 
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has just been completed. This 
division has met with several unfor- 
tunate accidents due tolack of proper 
braking capacity, the last being one 
in which the car got beyond the 
control of the gripman and ran down 
hill, crashing into the bumper at the 


at moderate speeds. The Brooklyn 
Heights cars are illustrated in Fig. 1. 
The grades on this line rise to a 
maximum of 10 per cent for nearly 
one-quarter of its length. 

Many interesting conditions were 
met with in equipping these cars. 
One was the necessity for compressing 
air very quickly, so as to provide for 
frequent stops, the entire road being 
so short. Special reservoirs were 
made, together with a quick-acting 
compressor which provides sufficient 
air for every possible demand. Again, 
the brake cylinder is mounted on the 
truck, instead of on the car body, as 
is usual. The cars have single trucks, 
with an eight-foot wheel base and 
30-inch wheels. The speed is about 
eight miles per hour. 

In Fig. 2 is shown the controlling 
apparatus used on these cars. The 
upper platform type of valve is used, 
which provides the least obstruction 
on the platform and does away with 
the pipes formerly used. All that is 
visible is the valve, the controlling 
staff, next to which is the small gauge 
pipe, the quadrant containing the 
gauge, and the removable controlling 
handle. {The air-brakes are relied 
upon for all kinds of stops from the 
ordinary service to the full emergency 
application. The car is also equipped 
with hand-brakes, which are not used, 
however, in regular stoppages. 

The company has also equipped 
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with its brakes the five eight-wheeled 
combination postal and passenger 
cars recently put into service by the 
Brooklyn Heights Railroad Company, 
one of which is shown in Fig. 3. 
These cars weigh over 
10 tons each, exclusive 
of passengers and 
mails. Three are run- 
ning on the East New 
York section and two 
from the Post Office 
to Greenpoint. They 
travel over several 
grades, one of which 
is long and especially 
dangerous because of 
a bad crossing at the 
foot, where there is 
also a congestion of 
wagon traffic. It has 
always been difficult 
to brake cars on this 
grade,as wagon drivers 
run undue risks in 
attempting to cross 
tracks when cars are 
coming down grade. 
The speed of these postal cars may oc- 
casionally rise to such a point as to 
make the quick and certain applica- 
tion of brakes important, and the fact 
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These cars are used for theater par- 
ties, and the management felt that 
theater-goers would be more secure 
when they realized that the cars were 
protected by air-brakes. 


In Fig. 4 will be seen the long, 
double-truck car of the Washington, 
Alexandria & Mt. Vernon Railway 
Company, 18 of which are equipped 


for January 15, 1896. These com- 
pressors are not mounted on the 
motor axles, but on the small wheel 
axles of the Brill maximum traction 
trucks. A high grade of efficiency 


Fie. 4.—Dous.e-Truck, HIGH-SPEED CAR ON 1H1E WASHINGTON, ALEXANDRIA & Mt. VERNON ELECTRIC 
Tuts Roap MAKES MorE THAN STEAM ROAD SPEED, AND CONNECTS THE NATIONAL CAPITAL WITH 


is said to have been developed by 

these compressors in recent trials. 
The car shown in Fig. 5 is in serv- 

ice on the Pasadena & Los Angeles 
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that the Standard air-brakes have been 
chosen for this service is significant. 
It is worthy of note, by the way, that 
with the Standard air-brake there is 
said to be little difficulty in using the 
sand boxes. In cases of emergency, 
the motorman throws his handle 
completely over and sets the brake 
and can then devote his entire atten- 
tion to properly sanding the track. 
The company now offers a special de- 
vice by which, with one turn of the 
handle, sand is run out and the air- 
brake applied. 

It is a well-earned compliment to 
the Standard air-brakes that the 
Brooklyn Heights Railroad Company 
is equipping its parlor cars, Amphion 
and Montauk, with them, and that 
the third (not yet delivered) will also 
be so equipped. The weight of these 
cars is approximately nine tons with- 
out passengers. ‘They will be used 
in different parts of Brooklyn and 
will therefore have to travel over very 
bad grades in numerous places. One 
of these cars is illustrated in Fig. 6. 





with the Standard brakes. This road 
will operate its cars at very high 
speeds, up to 45 miles per hour, on 
account of which, and of the motor 





5.—COMBINATION OPEN AND CLOSED DovuBLE-TrUCK Car, PASADENA & Los ANGELES, CAL., ELecTRIC RAILWAY. 
PROTECTED BY THE ‘* STANDARD” AIR-BRAKE. 


Railway Company’s route. There 
are two 40-horse-power motors of 
latest design used, making 80 horse- 
power per car. Every car is equipped 
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that the Standard Air-Brake Com- 
pany has just received the third order 
from the management of that road. 
This fact speaks for itself, especially 
as the origina] brakes are in their 
second year of operation. 
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GENERAL NOTES. 

The Commercial Cable Company 
will hold its annual meeting on 
March 2. 

The Board of Aldermen, of Water- 
bury, Ct., has awarded a two 
years’ contract to the Waterbury 
Traction Company to furnish the 
city with are lights of 1,200 candle- 
power, to burn from dusk to dawn, 
at 30 cents per lamp per night. 

Lord Rayleigh has been appointed 
scientific adviser to the Trinity 
House, the English Pilotage and 
Lighthouse Board, in succession to 
Tyndall, whose predecessor was 
Faraday. Lord Rayleigh’s latest 
scientific achievement was the dis- 
covery of argon. 

The French Court of Cassation has 
rejected the appeals made on behalf 
of Dr. Cornelius Herz against the 
sentence imposed upon him by the 
Correctional Court of five years’ im- 
prisonment and 3,000 francs fine for 
complicity in the Panama Canal 
frauds. Herz is still in England. 


Wm. P. Weimann, chief engineer 
of the Washington, Pa., Electric 
Light and Power Company, has 
invented and patented an improved 
constant-current arc Jamp, in which 








Fie. 6.—Partor Car For THEATER Parties, BROOKLYN HEeIGuTs RarLROAD CoMPANY, BROOKLYN, N. Y. 


and truck arrangement, the Standard 
company is using its geared com- 
pressor type, an illustration of which 
was shown in the ELECTRICAL REVIEW 
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with the Standard air-brakes—a 
necessity, since the grades range 
from 3 to 7.6 per cent. In this 


connection it is interesting to know 
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large, flat carbons are used, one set 
lasting 100 hours, and which, it is 
said, requires trimming only once a 
week, 
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Roentgen ray experiments have 
created a great demand for Crooke’s 
tubes. An unusual scarcity of these 
devices is the result. 





Reports from several] sources indi- 
cate that a very large amount of elec- 
tric railway work will be begun with 
Spring weather. A large proportion 
of this new work is to be installed in 
the West. 


RADIOGRAPH, RADIOGRAPHY, 
RADIOGRAPHER. 

The wonderful ray pictures first 
made by Roentgen, of Wurzburg, are 
still without a name. The extra- 
ordinary activity aroused by the new 
art has not stopped with the picture 
makers but has extended to the word 
What shall we call the new 


Skotograph, shadowgraph 


makers. 
pictures ? 
and electrograph are some of the 
words which have been suggested. 

The successful word must accord 
with the genius of our language and 
should not be a barbarous combina- 
tion of Anglo-Saxon and Greek or 
Latin words. 

The word should, by its make-up, 
convey an idea of the principle or 
process involved in the new art which 
It should 
be euphonious, easy to spell and easy 


it is intended to represent. 


to speak. 

Such a word we think is ‘ Radio- 
graph,” hot from the mint,which the 
ELECTRICAL REVIEW offers to its 
readers as a sample from its word 
factory. 

The derivation of the word is so 
simple that its origin and meaning 
would be plain even to a school boy— 
radius, a ray, and graphein, to write. 
It accurately conveys to the mind the 
essential feature of the new pictures; 
that is, that they are 
rays. 

The definition holds whether the 
pictures are produced by rays of wave 


made by 


form or by rays of a corpuscular or 
emissive nature such as accompany 
the brush discharge. 

Radiography, the art of making 
ray pictures, and radiographer, one 
who makes ray pictures, are words 
which fall naturally into place beside 
photography and photographer. 


An effective set-back to the stock- 
jobbing plans of the promoters now 
handling the acetylene gas business 
was given in the New York Sun 
for February 16. An extended arti- 
cle gives in detail the history of 
the plans of these promoters, as 
well as a synopsis of information 
on the cost of calcium carbide taken 
from various technical journals. 
The acetylene bubble is thoroughly 
exposed, and that portion of the 
public which has invested between 
$20,000,000 and $30,000,000 in the 
parent and sub-companies is shown 
what it can expect for the money. 
Following out the argument hereto- 
fore maintained by the ELECTRICAL 


REVIEW, the nub of the matter 
lies in the cost of calcium carbide, 
which is something no fellow knows. 
There are now to be seen, at inter- 
vals, several electrical engineers who 
wish they hadn’t known so much that 
wasn’t so about calcium carbide. 
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WALL STREET AND THE ELEC. 
TRICAL STOCK MARKET. 


The stock market advanced during 
the first half of the \ eek, and in 
the two last days had a natural 


reaction. The appreciation, which 


has been more or less steady since 
the middle of January, has drawn in 


a substantial following of moneyless 
traders who are just now in possession 
of securities. They are a menace to 
stability and there can be no perma- 
ment improvement unti] they are 
shaken out. ‘Large operators have 
already taken their profits, ang are 
waiting for a lower basis on which 
to rebuy. London showed marked 
disposition on Thursday to increase 
its interest. On subsequent days, 
owing to troubles of its own, through 
Transvaal complications, jt lost its 
interest in Americans. General trade 
is still suffering from the shock which 
it sustained by the war message. 
Failures are more plentiful, and col- 
lections are difficult. This naturally 
prevents any immediate response to 
the more favorable condition of the 
government’s finances, brought about 
by the success of the popular loan. 
The outlook, however, for stocks is 
favorable, after the decline now under 
way consum mates. 

In the electrical field General 
Electric was again the feature of 
interest. Its advance from the close 
on Thursday was to 327%. It subse- 
quently reacted about 2 per cent. 
The demand was good, being based 
upon the success of the company’s 
suit in United States Court of New 
Haven, upholding certain of its 
trolley’ patents, the award of the 
Brooklyn Bridge contract, and the 
success of the Lenox avenue ‘‘under- 
ground trolley.” 

The successes of General Electric 
along the lines as specified have 
stirred the Westinghouse camp into 
activity. Various publications re- 
ported indifference on the part of the 
last-named company towards the 
decision in question, and mentioned 
visits paid by the Metropolitan 
Traction capitalists to the Westing- 
house plant at Pittsburgh, at which a 
system of ‘‘underground trolley” is 
on exhibition which, it is claimed, can 
be operated at one-half the cost of the 
Lenox avenue equipment. Progress 
that is being made on the new 
Westinghouse equipment at the 
Baldwin Locomotive Works was also 
duly heralded. I am told that the 
signs of the times point in the one 
direction, viz., to a speedy termi- 
nation of the ruinous competition 
between the two companies in some 
sort of a comprehensive and equitable 
trade agreement. It was erroneously 
reported during the week that the 
stocks of the Westinghouse company 
had asharp drop. They were steady 
and unchanged on the Boston 
exchange. 

The long-drawn controversy among 
the Edison Illuminating of Phila- 
delphia stockholders was brought to 
a close this week, whereby the com- 
pany is placed under control of the 
Pennsylvania Heat, Light and Power 
Company. The latter pays $50 in 
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cash per share and $100 per share in 
a trust certificate, secured by the 
Edison company’s stock as collateral. 
The deal will probably go into effect 
about April 1. 

On the Boston Exchange, Bell 
Telephone advanced from 201 to 
204. Reports were in circulation 
during the week that the company 
is about to issue another block of 
5,000 shares of stock with which to 
further extend or improve its long- 
distance service. Erie Telephone 
lost a point, going down to 60%. 
New England Telephone gained 1 
point on very small transactions, 
touching 90. Westinghouse common 
is quoted at 30 @ 31 and preferred 
at 52 @ 53. 

On the Philadelphia Exchange, 
Storage Battery stocks were quiet 
and firm. The common advanced 1 
point to 32 and the preferred 1 point 
to 33. Pennsylvania Heat, Light 
and Power Company went up 3 
points on the announcement of the 
practical consummation of the lease 
of the Edison Illuminating Company, 
and subsequently reacted 1, closing 
at about 12. 

On the New York Exchange, 
American Telegraph and Cable on 
small transaction advanced about 3 
points from last week. BaINn. 

New York, February 15, 1896. 





ELECTRIC ELEVATORS, WITH 
DETAILED DESCRIPTION OF 
SPECIAL TYPES. 


READ BEFORE THE AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS, 
NEW YORK AND CHICAGO, JANU- 
ARY 22 AND 29, 1896, BY 
FRANK J. SPRAGUE. 





(Concluded from page 89.) 
MOTOR. 

The motor, which is of the multi- 
polar type, is carried on the same 
casting which contains the thrust 
bearing. The field magnets are of 
steel, and are excited by two circuits; 
one known as the shunt circuit, be- 
ing variable in strength at will, so as 
to vary the maximum speed of ma- 
chine, and the other a series circuit, 
which acts to strongly compound the 
field. This type of elevators is differ- 
entiated from all other electrics by 
the fact that the action is like that of 
the hydraulic, for it always works 
against gravity. In hoisting, the 
motor takes current from the line, 
but in lowering, its main circuit is 
cut off from the line, and the motor, 
rotating in an opposite direction, is 
driven as a dynamo by the weight of 
the car. A strong element of safety 
existed in the fact that the current in 
the field coils is never reversed, and 
consequently the machine is never 
demagnetized. Hence, under certain 
conditions of the operation of the 
safeties, it has a power of self-exci- 
tation which is of importance. 

The armature which turns in this 
field is of the ironclad type, and not 
liable to injury of any kind. 

It is mounted ona sleeve, isof the 
two-path series winding, has a very 
large commutator, and, of course, 





ELECTRICAL REVIEW 


multiple carbon brushes. The field 
coils can be removed without disturb- 
ing any other part. 


CONTROL. 


Considered in its simplest form, 
and in connection with its action 
upon the motor and multiplying ma- 
chine, withont reference to the means 
of communication between the car 
and the regulator, this last isa very 
simple device. It is composed of two 
parts, each made up of peculiarly- 
shaped iron girds of various sizes 
arranged in circular form, connected 
to copper contacts on a slate disk 
over which passes a heavy carbon 
brush. 

The use of iron castings of a specific 
composition possesses great advantage 
over any form of wire resistance, not 
alonein the matter of cost. They are 
flexible, they expand in any direction 
readily, and, as made, they have a 
resistance of from 40 to 50 times 
that of copper, or roughly, that of 
German silver. The girds are inter- 
changeable, and any of them can be 
readily replaced. 

One side of the rheostat is for 
regulation in hoisting, the other for 
lowering. Instead of moving this 
regulator by hand, it is operated by a 
pilot motor wound with a right and 
left-handed field, one or the other of 
which only at a time can be in circuit 
with the armature. This pilot is 
connected to the rheostat arm by a 
single reduction worm gear, and is 
operated either from the basement or 
the car, according to the position of 
the ‘‘change over” switch, by an 
“up” and *‘down” button with an 
automatic lever stop which normally 


has to be held by the operator to 
prevent the pilot returning to a stop 
position. The spindle of the rheostat 
arm operates switches co-ordinating 
in their movement, in turn con- 
trolling the magnetic make-and- break 
circuit switches, the down break, and 
also the automatic stop-lever switches 
which limit the pilot movement. 

The use of magnetic switches 
instead of hand control switches not 
only removes the arcing from the face 
of the rheostat, but it gives the 
benefit of instantaneous .cut-offs not 
possible by any other 
control. 

This, on fast machines, is of the 
utmost importance, and the practical] 
application is that if a car is on the 
‘‘up” motion, and an_ operator, 
because of carelessness or because of 
fright, lets go his stop handle, the 
current is instantly cut off, the 
regulator following to stop, and the 
car is arrested in the shortest time 
practicable. 

Assuming that the circuit is made 
for the up movement, it first meets 
with a resistance sufficient to about 
hold the car and lift the brake. 
This resistance is then gradually cut 
out, the torsional effort of the arma- 
ture is increased, giving the car an 
upward movement with an accelera- 
tion depending upon the rate of 
movement of the rheostat arm, and 
with a final velocity determined by 
the point at which thearm is stopped. 

If, while hoisting, for any reason 
the current is off, the torsional effort 
ceases, the brake instantly comes into 
action and the car comes to rest. 

In lowering, the brake is lifted by 
an independent circuit, but the arma- 
ture is first short-circuited on itself 
and becomes a most powerful dynamic 
brake. As the resistance in this cir- 


means of 





cuit is increased, the car runs faster. 
When it approaches the lower limit 
of movement, an independent retard- 
ing circuit is established, and grad- 
ually reduces the resistance. This 
brings the car to the slowest move- 
ment. 

The pilot movement regulation is, 
to my mind, an absolute necessity of 
fast passenger work ; and its applica- 
tion, although at first attended with 
a number of annoying difficulties, is 
to-day by far the most reliable method 
of control known. 


SAFETIES. 


Of course, the vital question to be 
considered in any elevator system is 
that of safety. In that respect, I 
think, we are amply _ provided. 
Safeties may be considered under two 
heads: 

First, those on the car, and second, 
those on the hoisting machine. 

On the car we use a special centrif- 
ugal which is attached to the lower 
section of the car frame. 

It consists of two long levers, short- 
fulcrumed at the sides of the car and 
operating clamping jaws which run 
in close proximity to the car rails, 
but normally out of contact with 
them. The inner ends of the levers 
overlap, and in action are pressed 
apart by a very powerful spring under 
compression. When out of action, 
these levers are drawn together, the 
spring is put under compression and 
the system locked by a trigger. Near 
the trigger is a centrifugal governor, 
operated by a standing rope, which 
at a determined speed releases the 
trigger, frees the levers and the 
safeties clamp the rails with a pressure 
of about 16 tons. This safety can be 
released from the inside of the car. 

In the car, as has already been 
described, there is an automatic stop 
contact which operates to bring the 
regulator to the stop position and the 
car to rest in case the conductor 
removes his hand from the controller 
because. of crowding, accident or 
carelessness. 

On the hoisting machine there are 
a number of safeties. One which is 
perfectly apparent is due to the fact 
that the crosshead is moved by ascrew 
with a heavy armature on the end of 
it which is driven through the medium 
of a nut by a car of limited driving 
capacity. The screw itself is of 
forged steel, under tension and torsion 
strains, with a safety factory of at 
least 20 to 1. 

The hoisting nut, as already de- 
scribed, is hardened by a specific 
process which makes its wear very 
limited. In addition to this, there is 
in the nut system what is called a 
‘*safety nut.” Normally this is out 
of contact with the thread of the 
screw, but it is secured tothe hoisting 
nut, and should any accident happen 
to the latter, breaking its hold on the 
screw, this safety nut, the threads of 
which interlock with the screw’s 
threads to a greater depth than the 
thread of the hoisting nut, would 
then take the place of the hoisting 
nut and securely grip the screw. This 
would put the elevator out of opera- 
tion because the friction between the 
nut and screw would be greater than 
the friction of the traveling crosshead, 
and it would act simply as a collar on 
the screw. 

The nut system has in addition an- 
other function. Since the hoisting nut 
is only held from revolving by its fric- 
tion against the crosshead, when the 
nut gets to the upper limit of its 
travel the safety nut meets a solid 
collar on the screw which stops its 
travel, causing it and the ball-bearing 
nut to revolve with the screw, with- 
out, however, necessarily stopping the 
motor, and leaving the traveling 
sheaves to be stopped simply by the 
weight of the car. 
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There is still another function per- 
formed by the nut system—that of a 


slack cabledevice. If, for any reason, 
the car in descending, when, of 
course, the nut is driven along by the 
screw, meets an obstruction, the 
pressure on the nut being instantly 
reduced, it recedes slightly, allowing 
the springs between it and the safety 
nut to expand, throwing the latter 
into back contact with the screw 
threads. The nut system then in- 
stantly grips the screw, revoives asa 
collar and, consequently, acts as a 
check against any u.arked movement 
of the crosshead corresponding to a 
free fall of the car on the ropes. 

Assuming, however, the condition 
of a perfectly free release from all 
operative safeties, there is a limit to 
the rate of revolution of the screw, 
and in any event there is a rubber 
buffer at its lower end which would 
cushion its stop so as to prevent any 
injury. 

Besides the lower limit switch, which 
has already been mentioned, which 
puts an increasing retarding force on 
the motor, there is an upper Jimit 
switch for cutting off the current ; 
this is a self-cleaning lock switch, 
operating in both directions, and 
moved by a roll onthe crosshead. It 
cuts off the current in hoisting in the 
upper limit, and allows the brake to 
comeon. On the reverse movement 
it is automatically closed. 

I have already mentioned the gov- 
ernor on the machine, which is called 
a ‘‘monitor centrifugal.” This is 
for operating the brake when running 
too fast. In hydraulic elevators there 
is no speed-operated device in case of 
fast running except the centrifugal on 
the car, and this is frequently set so 
much above the normal speed on 
account of the annoyance of having it 
operated by a temporory excess as 
oftentimes to be useless when actualiy 
required. The monitor centrifugal 
does not throw the machine out of 
operation, but simply slows it up to 
any desired speed and then allows 
the operator to resume control. 

The dynamic action of the machine 
is made use of in still another way by 
the introduction of an ‘‘automatic 
choking circuit” and switch operated 
by the same circuits governing the 
main brake. It is in constant play 
and closes the circuit around the 
armature and its series coils through 
a rheostat under any of the following 
circumstances: At each stop from up 
or down, when running down fast 
enough to work centrifugal on the 
machine; on failure of the hosting 
current, or on failure of the line 
current. 

So positive is the control over the 
motor, no matter whether it be oper- 
ating to hoist the car or retard it in 
going down, that the brake band 
can actually be removed and the car 
still controlled, and even with the 
brake in normal position the change 
from one position to another can be 
made so promptly that it will remain 
inactive. 

Such is the machine which has 
been developed during the past three 
years, and whose first application in 
a large battery in the Postal Tele- 
graph Building seems destined to 
have the same effect on the elevator 
industry that the plant at Richmond 
has had on the railway industry. It 
is only permitted to me, of course, to 
make the briefest allusion to this, 
but as illutrating in some degree the 
extent of this industry, buildings of 
from 5 to 21 stories in height 
are being equipped with batteries 
of from 1 to 26 machines of vari- 
ous types, and the business of a 
single company, employing some two 
or three years ago a handful of men, 
now demands a constantly increasing 
force already numbering nearly 
500. 
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RECENT IMPROVEMENTS IN AMER- 
ICA AND EUROPE IN THE 
STORAGE OF ELECTRICITY. 





READ BEFORE THE NEW YORK ELEC- 
TRICAL SOCIETY, JANUARY 29, 
1896, BY HERBERT LLOYD. 


During the 10 or 15 years that 
cover the period during which storage 
batteries have been more or less in 
commercial use, the electricians of 
this country have been divided into 
two distinct classes, and two only: 
‘Those unalterably opposed to their 
use, und the other class firm believers, 
and, one might say, enthusiasts. 

In Europe one gets the impression 
from an acquaintance with electrical 
engineers—in England, France and 
Germany, at any rate—that accumu- 
lators are considered an essential 


feature in almost all electrical work. 
Some engineers are greater advocates 
than others of the system, but all are 
appirently believers. When it 18 
borne in mind that the discovery of 
secondary currents was made in 1301, 
and even a lead accumulator was 
made in 13803, it seems strange that 
it has only been within the last five 
or six years that a lead accumulator 
has been proven to be a commercial 
piece of apparatus. 

A really practical storage battery 
was, of course, made by Plante in 
1,60, and another step was made in 
1341, when Faure and Brush devel- 
oped the battery plate made by the 
application of already formed active 
material. In about 1890 the chloride 
plate was developed, differing both 
from Brush-Faure and Plante. This 
plate depends for its usefulness on 
the ooculiar and beautiful erystalline 
structure of the cast material. 
Although the present state of the art 
shows more thin one excellent form 
of positive plate, there has been noth- 
ing yet produced comparable with a 
chloride negative plate. Its capacity 
for weight anl ability to withstand 
both the use and abuse, which a bat- 
tery to be successful must withstand, 
is almost phenomenal. 

In Eogland and France the com- 
ptaoies doing by far the greater por- 
tion of the business use no negative 
but a chloride negative, and in those 
countries there are no fundamental 
bittary patents in existence to-day. 
In England one isimpressed, not per- 
haps with the magnitude of the bat- 
tery installations, but by their num- 
ber. Private house plants run by 
gas or gasoline engines are simply 
abundant. Central station batteries 
are being installed about as fast as 
central stations are built, which, in 
England, is comparatively slow. In 
Manchester, London, and Belfast, 
Ireland, very large central station 
batteries have been installed within 
the past year. The three stations 
just mentioned were equipped, 
respectively, by the Ohloride Syndi- 
cate in Manchester, the Epstein in 
London and the Electric Power Stor- 
age in Belfast, the bulk of the busi- 
ness being done by these three 
companies. During the time I spent 
in England the Chloride Syndicate 
got 10 successive contracts, which 
were about all that were given out 
within that period, the fact of their 
having strong patents covering the 
only practically perfect negative plate 
giving them very great advantage. 
The combination of this negative 
with the best known positive pro- 
duces the most effective battery 
obtainable. 


Electric traction, of course, in 


England and on the continent is 
carried out on a very small scale, 
either trolley or battery traction. 
In Birmingham, England, a storage 
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battery road has been in operation 
for some six or seven years, and has 
been the experimental ground for 
almost all makers of battery, and the 
service rendered was, of course, not 
the most satisfactory. 

A little overa year ago the Chloride 
Syndicate got a contract for the 
equipment of all the cars of this 
line with their battery, and, with the 
experience of their allied company in 
France at their back, they have been 
entirely successful, giving service 
satisfactory to the railroad company 
and doing the dusiness at a profit to 
themselves. 

In france the Madeleine and Saint 
Denis Road has now been in operation 
over three years, running some thirty 
22-foot cars, double decked, seating 
between 50 and 60 people. ‘These 
cars have run up to this time be. ween 
two and three million car miles, and 
the company have every prospect of 
gradually replacing the horse cars in 
Paris in the face of the most terrific 
competition with steam motors, com- 
pressed air motors, gas motors, and I 
do not know how many more. On 
this road some very good results have 
been obtained in what they call 
‘ recuperation.” A very careful test, 
covering 100 trips, about 11 miles 
each, give the following results, ac- 
cording to figures given by M. Sarcia: 

The car, while descending a 10 per 
cent grade, could recover 57 per cent 
of the energy expended in ascending 
it; on a four per cent grade a return 
of 42 per cent is effected, and ona 
two per cent grade 23 percent. On 
a one per cent grade the recuperation 
is zero, with a traction co-efficient 
equivalent to 22 pounds per ton. If 
the traction co-efficient could be re- 
duced to 11 pounds per ton, there 
would be recovered, in utilizable 
form, according to their experience, 
63 per cent of the energy expended 
in ascending a 10 per cent grade, 
and with that low co-efficient of trac- 
tion, 23 per cent could be recovered 
down a one per cent grade. If the 
traction co-efficient was zero on the 
level, the car having no dead resist- 
ance, either electrical or mechanical, 
there would be recoverable on de- 
scending a two per cent grade 70 per 
cent of useful energy, the efficiency 
of the battery being in this case 70 
percent. An electric mountain rail- 
road recently built on the Isle of Man, 
on which the grade is almost a uni- 
form 12 per cent, is equipped with a 
trolley system having a battery in the 
power house. On this road the car 
descending the grade delivers back to 
the battery over the line about 33 
per cent of the energy which it con- 
sumes in ascending, so that it is 
beyond question that these applica- 
tions should be taken advantage of 
wherever it is possible, the economy 
being so apparent. 

The cars that have been in opera- 
tion on the Paris roads for three 
years are of the old type, with the 
batteries placed under the seats, but 
new cars are being equipped with one 
box of batteries suspended under the 
car, thus eliminating the many dis- 
agreeable features incident to locating 
the batteries under the seats. The 
practice heretofore has been to run 
33 miles on one charge with a battery 
weighing aboutthreetons. With the 
newer cars the battery weighs about 
one anl a half tons and runs one 
1l-mile trip ona charge, although, 
under good conditions, it would be 
capable of two such trips. In the 
new cars no mechanical brake is used 
at all, the braking being accomplished 
by the charging of the battery, 
although for the final stop the motor 
armatures are short-circuited. The 
motors are shunt wound, always used 
iu multiple, and in starting, resistance 
is inserted in the armature circuits, 
which is gradually removed to increase 


the speed until it is all out. To 
attain full speed, the field is weakened 
by inserting resistance. 

The matter of charging the bat- 
teries on this road has received very 
careful attention, and has been modi- 
fied at various times. Originally, 
when the road was started, the battery 
was charged at a constant potential, 
108 cells being thrown on to a 260- 
volt bus. Unier these conditions 
the charging current commenced 
above 150 amperes, but gradually 
decreased, so that at the end of charge 
it has reached about 10 amperes. 
‘hey now use two busses. ‘The bat- 
tery is thrown on to a bus equivalent 
to 2.4 volts per cell, where it is left 
for three hours, or until the current 
has fallen from 90 to about 30 am- 
peres. At the end of the third hour 
the battery is thrown on toa higher 
bus, equivalent to 2.55 volts per cell, on 
which the charge is completed in from 
one to two hours more, thus avoiding 
the use of resistance. 

The most interesting feature in con- 
nection with the operation of this 
road is in the method of re-pasting the 
positive plates. The positive support 
plate is grouved and made of an alloy, 
upon which there 1s very little elec- 
trolytic action, and by a special proc- 
ess the peroxide which has been 
deposited on the bottom of the jars 
in @ worn-out cell is re-pasted into 
these grooves. Two men are employed 
re-pasting and are able to keep some 
30 cars in continuous service, so that 
the cost of this portion of the oper- 
ation is wonderfully small. I saw a 
number of these girds, which have run 
between 25,000 and 50,000 miles, 
showing no evidence whatever of de- 
preciation. The casting of these girds 
is carried on bya special process, by 
which the alloy is cast under very 
heavy air pressure, which method is 
protected by an original American 
patent, the French patents of which 
have been assigned to the French 
Chloride company. 

It is a five-wire station at Paris. 
Two very large batteries were being 
installed last Fall, one-half being man- 
ufactured by the Chloride company, 
the other half by the Tudor com- 
pany. This battery, which is now 
complete, is probably one of the 
largest in the world. 

In Germany the Tudor company, 
with works at Hagen, have, during 
the past eight years, installed over 
5,000 plants. 

A most interesting application of 
storage battery has just been made by 
them on the street railroad of Han- 
over, where the cars are propelled by 
storage batteries within the city 
limits and run by the trolley outside, 
the battery being charged without 
removal while the cars are running 
through the outskirts. Forty-four 
cars have been installed on this plan. 
Battery cars are also running in 
Berlin, Hagen and other German 
cities, and also in Vienna. Upto the 
past year the German Tudor Com- 
pany has devoted its attention almost 
entirely to lighting work, but in Ger- 
many and France there is a feeling 
that the time is ripe for the develop- 
ment of storage battery traction, and 
within the next year a great deal will 
be accomplished in this line. 

It is well known that in this country 
patent litigation has long interfered 
with the development of the storage 
battery business. Something over a 
year ago one strong company acquired 


ail the patent rights of the contend- 


ing companies, thus removing all 
questions on the score of patents. 
This company, being also allied with 
the three strongest European com- 
panies, is able to take advantage of 
every improvement that is made either 
here or abroad, and can therefore 
produce the best battery obtainable. 
Some months ago the New York & 
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Harlem Railroad Company, of this 
city, decided to place two storage 
battery cars on its Madison avenue 
line, to be operated through the 
Winter in order to determine whether 
or not the system has been brought 
to a stage of advancement which 


would warrant the equipment of the 


entire road. 

In the cars run from Eighty-fifth 
street to 135th street, the batteries 
are suspended between the axles, on 
the car truck, entirely independent 
of the car body. In fact, so inde- 
pendent are the trucks that they have 
been run alone, without any car body 
on them at all. 

The cars have standard Stephenson 
bodies, 18 feet long, and standard 
Peckham tracks. 

Sixty cells of nine-plate traction 
type chloride accumulators, capacity 
400 ampere hours, are placed in a 
tray about four and one-half feet 
square and connected up solidly by 
lead burning, in two series of 30 
cells each. This tray is placed on a 
small transfer truck running on a 
narrow gauge track in a pit eight feet 
below the level of the street car 
tracks. An electric elevator is utilized 
to hoist the tray full of batteries, 
together with transfer truck, up 
between the street car rails into 
position on the street car truck, where 
the tray is automatically locked and 
the elevator, with transfer car, with- 
drawn. Large contact shoes on the 
car, kept in place by steel springs, 
engage with contact plates on the 
trays, as batteries are raised, so that 
the connections are made auto- 
matically. 

Each car is equipped with two 
G. E. 800 motors, supported outside 
of axles, and two ‘‘ K” controllers, 
giving combination as follows: first, 
batteries parallel, motors series; 
second, same with shunt field; third, 
batteries series, motors series; fourth, 
same with shunt field; fifth, batteries 
series, motors parallel; sixth, same 
with shunt field. 

A cable system will be applied to 
the shifting of the transfer cars in 
the battery pit. 

The special advantages of this par- 
ticular method of battery application 
include the features before mentioned, 
of low steps for cars and the standard 
height and width of seats; an entire 
independence of car body permitting 
of a change, as, for instance. from 
open to closed car in bodies and vice- 
versa, together with an entire absence 
in the car of odor from the battery 
electrolyte; acompact, easily handled 
tray of batteries; utilization of space 
below and above the street car floor, 
without occupying one square foot of 
the car shed proper. 

In the past batteries were made of 
a practically uniform type of small 
size, capacity being obtained by 
putting many series of cells in 


multiple. Now, large units in 
batteries have come into use just as 
large generating units have, an 


example of this being the battery 
installed in the Boston Edison Com- 
pany’s station, where each cell weighs 
about three tons, capacity 8,000 
ampere hours, or 16,000 ampere hours 
at 140 volts with a maximum output 
of 8,000 amperes. 

The size of cell could be increased 
almost indefinitely. Batteries are 
now constructed specially to suit the 
work for which they are intended. 
Until recently in isolated plants such 
as private houses, 150 ampere-hour 
cellsin glass jars were generally used, 
as many as eight of such series being 
installed in one house. A private 
house plant has been recently installed 
in this city with one series of cells of 
2,500 ampere hours each, and in the 
last three months half a dozen similar 
plants have been installed, varying in 
size from 1,000 ampere hours up. 
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Within the last year the question 
of electric train lighting has come 
up with considerable force, and cars 
are noW ranoing between New York 
and Chicago lighted by storage bat- 
teries alone, without any systems for 
operating dynamos and engines on 
the train. Train lighting in this 
country is a different matter from 
train lighting in Europe. In Europe 
a few eight-candle-power lamps to 
the car are considered sufficient. The 
cars just referred to as running 
between New York and Chicago have 
44 sixteen-candle-power lamps. A 
train consisting of five or six such 
cars requires a lighting plant of quite 
serious proportions. 

Experiments are being made with 
more or less success with small dyna- 
mos driven from the axle of the car; 
a moderate-sized storage battery is 
used to maintain the lights when the 
speed of the train falls below some 
20 miles an hour. A car so lighted 
is now running satisfactorily between 
New York and Washington. 

Perhaps the application of storage 
batteries which will arouse greatest 
interest is that of stationary batteries 
applied to equalizing the load on 
trolley lines. ‘'wo or three plants of 
this character have been installed 
within the past year. In a road of 
considerable length, the application 
of a storage battery would save in 
feeder copper a great deal more than 
its own first cost, and the contingent 
alvantages to be derived from the 
operating of the generating plant at 
a practically constant load are too 
well known to require reiteration. 

The application of batteries to 
electric elevator installations shows 
as great or even greater advantages. 
As Mr. Sprague stated in his paper 
before the last meeting of the Insti- 
tute, to operate six elevators without 
a battery would require a 120-kilowatt 
generating plant, while the average 
load would be but 35 to 40 per cent 
of this. With a properly constructed 
battery, he states that the direct 
plant could be reduced to 60 kilo- 
watts, or even to but 50. A battery 
was installed last Fall in connection 
with the elevator plant in the new 
court-house in Minneapolis, and the 
curves shown prove the effect. A 
similar plant is just being installed in 
the Chicago Board of Trade Build- 
ing for the same purpose. 

In this class of work it is neces- 
sary that the battery should be capa- 
ble of discharging at rates which 
would completely exhaust it in from 
half an hourtoan hour. These dis- 
charges, of course, are not long con- 
tinued, and the batteries as now con- 
structed are not injured by this treat- 
ment. Up to two or three years ago 
a 10-hour rate of discharge was con- 
sidered a maximum rate. Recent 
improvements in the manufacture of 
storage batteries have been entirely 
along the line of producing a battery 
which is capable of discharging in 
from one to three hours, and although 
the cost has not materially decreased, 
if capacity alone is considered, but 
when discharge rate is considered, 
the cost has been greatly reduced, 
since a battery which can be dis- 
charged at five times its normal rate 
will replace one five times its size of 
the old type. 

One feature of the battery business, 
which has received a good deal of 
attention recently, is the specific 
gravity of the electrolyte. The curves 
shown are very interesting, as they 
show how the capacity of acell varies 
with the density of the electrolyte, 
the plates being respectively one- 
quarter-inch thick and four-tenth- 
inch thick. The thicker plate has a 
maximum capacity when the density 
of the acid is about 1,275; the one- 
quarter-inch plate has a maximum 
capacity when the electrolyte is about 
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1,240. It is very noticeable how 
rapidly the capacity falls off on either 
side the maximum point. These 
curves are taken from two Chloride 
cells, the volume of the electrolyte 
being sufficient to prevent any great 
change in specific gravity. The mean 
volts on discharge, shown in the 
upper curves, rise almost regularly as 
the acid density rises. 

The rate of discharge being the 
same per puound of active material, 
the discharge rate per superficial area 
is, therefore, approximately 40 per 
cent greater with the thick plate than 
with the thin. 

The battery just being installed in 
the new Edison station at ‘l'welfth 
street, this city, consists of 150 four 
thousand-ampere-hour celle. ©The 
positive plates of this battery some- 
what resemble the ‘‘ Tudor” type; 
the negatives are the ** Chloride” 
type. ‘They are installed 75 cells on 
each side of three-wire’system; the 25 
end cells on each side are used as 
regulating cells, being connected by 
copper bar to four regulating switches, 
two on each side, so that the battery 
can be discharged at different 
potentials. 

The battery has a capacity at 10- 
hour rate of 4,000 ampere hours on 
each side; at a three-hour rate, of 
3,000 ampere hours on each side, and 
at one-hour rate, of 2,000 ampere 
hours on each side. 

The curves here shown give the 
percentage capacity of such a battery 
at rates varying from eight-hour rate 
to one-hour rate. 

The erection of the battery in two 
tiers, the upper tier of iron frame 
work, is perhaps new in this country. 
The insulation of the cells is effected 
by a special type of oil insulator, 
which makes this method of erection 
quite safe. 

The battery is installed in a room 
approximately 20 feet by 40 feet, 
which is, I think, the smallest space 
in which a battery of equal capacity 
has yet been placed in. 

Another Edison station recently 
equipped is in Lawrence, Mass., 
where asmaller battery, with capacity 
of about 1,500 ampere hours, is in use. 
This battery is discharged completely 
in two hours, between four and six in 
the afternoon, during the peak of the 
load. 

The horseless-carriage contest in 
Chicago has attracted a good deal 
of attention to the question of elec- 
tric road wagons. The carriage 
which secured the gold medal, first 
prize, was built by Caffrey, of Phila- 
delphia, and weighed, complete, 1,650 
pounds, including a battery weighing 
664 pounds. The battery consisted 
of 44 fifty-ampere-hour ‘‘Chloride” 
cells; the wagon was equipped with 
two one and one-half horse-power 
Lundell motors with series paralle) 
controller. 

This carriage is capable of running 
from 25 to 30 miles on one charge at 
a speed of 10 miles an hour; it could 
attain a maximum speed of about 20 
miles an hour for one hour, carrying 
four people. The two front wheels 
of the carriage are driving wheels, 
and it is steered by the rear wheels. 

On the first speed, with an average 
discharge of 5.6 amperes, or two- 
thirds of an electrical horse-power, a 
speed of 4.6 miles was attained, and 
at this speed the carriage would 
travel 46 miles on one charge. 

On the second speed, running at 10 
miles an hour, it required 13.2 am- 
peres or 1,58, horse-power, covering by 
this speed about 30 miles on one 
charge. 

This carriage has been sold and 
shipped to Germany to be used asa 
model for building similar ones over 
there. 

This question of electric vehicles is 
attracting the attention of the large 


carriage and bicycle manufacturers, 
many of whom are building such 
vehicles, and with a battery such as is 
now produced, and capable of very 
heavy discharges, and with good 
roads, it would appear as though the 
business would soon assume large pro- 
portions. 

The use of electric launches is 
growing steadily, but not as rapidly 
as other applications. In this work, 
light weight is not so important as 
for carriage work, but batteries for 
this work must have large capacity, 
as it is often necessary to make long 
runs before facilities for re-charging 
can be obtained. 

The improvement in storage cells 
for this work is shown in the fact 
that the batteries on the launches 
which ran for three months at the 
Atlanta Exposition did not cost one 
cent for repairs, which was not the 
case with those used at Chicago, at 
the World’s Fair. The battery used 
at Atlanta was the ‘‘ Chloride” type. 
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Compressed Air Motors in 
Washington. 


The Eckington & Soldiers’ Home 
Railroad, which was the pioneer 


trolley road in Washington, D. C., 
and which also made a long but 
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Mr. Joun J. Nate. 


fruitless attempt to operate the city 
section of its line by storage battery 
cars, is about to try another interest- 
ing experiment. Sometime between 
now and the end of next May it ex- 
pects to be running its cars by com- 
pressed air motors. The road be- 
gins at the Treasury Department and 
ends ata suburban town on the edge 
of Maryland, two and a half miles 
distant, and has an equipment of 
eight cars. With good facilities it 
will have a heavy traffic and the new 
motors will be subjected to a severe 
trial. The importance of the under- 
taking is much enhanced by the fact 
that the Eckington is a small part of 


an extensive system of city roads, 
with a present equipment of 70 horse 
cars, all of which will be replaced by 
compressed air motors if they prove 
successful. Both the managers of 
the roads and the owners of the new 
system claim to be very confident of 
success. 





on 

Thousands of dollars are spent in 
perfecting and constructing a ma- 
chine. Don’t have it portrayed in 
your catalogue with a cheap cut. A 
few dollars more for a perfect cut 
will bring you good returns. Let 
your cut be as good as the machine. 
— Binner. 





101 


Mr. John J. Nate. 


The accompanying portrait is that 
of Mr. John J. Nate, general mana- 
ger of the Chicago office of the 
Standard Telephone and Electric 
Company, of Madison, Wis. He isan 
old-timer in the telephone business 
and the Standard company is for- 
tunate in securing his services. Mr. 
Nate’s address is 827 Stock Exchange, 
Chicago, where he will be glad to 
welcome his many friends. 

Mr. Nate’s connection with the 
telephone business dates back to the 
Summer of 1878, when H1. H. Eldred, 
general agent for the American Bell 
Telephone Company, opened at 125 
La Salle street the first telephone 
office in Chicago. Shortly thereafter 
the Bell Telephone Company was 
organized; following this organiza- 
tion came the Union Telephone Com- 
pany with C. N. Fay as general 
manager, absorbing also the telephone 
and messenger business of the Ameri- 
can District Telegraph Company. 
During these changes Mr. Nate’s ex- 
periences were varied and thoroughly 
practical, and his advance rapid, 
while his work as foreman, exchange 
manager and _ superintendent of 
equipment would furnish interesting 
historical reading. About 12 years 
ago the Chicago Telephone Company 
succeeded to the business of the 
Union Telephone Company, and a 
few months after this reorganization 
Mr. Nate was appointed purchasing 
and supply agent, in which capacity 
he remained until January 1, 1894, 
when a favorable offer from the 
Metropolitan Electric Company, of 
Chicago, secured hisservices. About 


the first of this year Mr. Nate severed 
his connection with the Metropolitan 
company and accepted his present 
position with the Standard Telephone 
and Electric Company. 

qlee 


The Boston Subway. 


The immense Boston subway, which 
is to carry a large quantity of electric 
wires and cables, is not progressing 
very rapidly. A recent report says 
that of the $7,000,000 subway appro- 
priation, $1,300,000 has been with- 
drawn. Of this, $1,148,632 has been 
expended—$750,000 for the Hay- 
market square property and $398,632 
chargeable to construction account. 
Deducting $136,000 for engineering, 
office expenses, salaries, etc., there 
remains but $262,632 actual cost of 
subway construction to date. ‘The 
commission has $151,367: cash on 
hand. No further requisition for 
funds is likely before Summer. 
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A Duplicate Order Book. 


The Electric Appliance Company, 
of Chicago, has established quite a 
reputation for bringing out original 
advertising novelties. Their latest 
scheme in this line is certainly a good 
one, and consists of a complimentary 
duplicate order book. The book 
contains 50 original and duplicate 
order sheets bound in a special cover 
in such a manner that a customer 
has an impression copy of each written 
order, made at one writing. The 


books are furnished complete with 
carbon paper ready for use and will 
be sent on application. 
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TELEPHONE NEWS AND 
COMMENT, 


The Erie Telegraph and Telephone 
Company made a net gain of 134 sub- 
scribers in January. Total number 
connected January 31, 18,725. 





The British Guiana Government 
proposes laying a cable across the 
Orinoco River, at whose mouth the 
British ship “ Bolivar” is now taking 
soundings. 





A local paper states that the switch- 
board, battery jars, poles and wires 
belonging to the Automatic Telephone 
Company, of Ypsilanti, Mich., were 
sold on an execution on February 10, 
B. B. Hazelton bidding them in for 
$211.16, the amount of the judgment 
and costs. Mr. Matthews, the presi- 
dent of the company, has been ham- 
pered with stockholders who did not 
wish to go ahead and push matters, 
uod he allowed the judgments against 
the company to be executed, but it is 
belived that he will soon regain con- 
trol over the plant. It is predicted 
that several civil suits may grow out 
of the matter. 





Mr. A. H. Chadbourne has sold 
his interest in the United States Tel- 
ephone Construction Company, of 
Philadelphia, and the offices of the 
company have been removed to the 
new Bourse Building. The gentle- 
men who are now in control of the 
company will reorganize the com- 
pany on a broader basis and will pro- 
vide additional capital. The new 
owners of the company are men ex- 
perienced in all branches of telephone 
work, and expect to push their busi- 
ness for allitis worth. Mr. Joseph 
P. Reed is the general manager of the 
United States Telephone Construc- 
tion Company. 





Subscriptions have been solicited in 
Syracuse, N. Y., during the past 
month for three and five-year con- 
tracts, by a new telephone company, 
who claim to use the Maxwell system, 
and offer long-distance transmitter 
and metallic lines at $30.00 for busi- 
ness and $20.00 for residence. They 
have not met with very much success, 
the citizens generally expressing 
themselves as entirely satisfied with 
the present company and declare the 
service good, and that another com- 
pany in the field would necessitate 
the leasing of two telephones. The 
new company claim they will give 
service by May 1. 





Since the payment of a one per 
cent quarterly dividend on the Ist 
inst., the stock of the Hudson River 
‘'elephone Company, with head- 
quarters at Albany, N. Y., has been 
in quite active demand at advancing 


prices. With the exception of a 


short period following the destruction 
of its overhead wires by the dis- 
astrous sleet storm of 1891, it has 
always been a dividend payer, and 
future accidents of this description 
are rendered impossible by its com- 
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plete and modern underground 
system. 

During the past three years its net 
earnings have averaged more than 
four per cent, but the management, 
with a wise conservatism, has paid but 
three per cent, carrying the balance 
to surplus account. The company 
has no indebtedness, is closely and 
economically managed, is in strong 
hands locally and has a large and 
steadily increasing business. 

The latest quotations are 45 bid, 
50 asked. At the latter figure it pays 
eight per cent on the investment and 
a farther advance is confidently antici- 
pated in the near future. 





The handsome new building for the 
Central New York Telephone and 
Telegraph Company, located at No. 
311 Montgomery street, Syracuse, 
N. Y., is rapidly nearing completion. 
Another story has been added since 
the original plans were drawn. It is 
a five-story, fire-proof structure, built 
of the very best material, and when 
completed will be a model of con- 
venience, and afford every facility for 
the handling of the company’s in- 
creasing business. Much praise is 
being given the company for its en- 
terprise and energy in providing such 
a substantial ornament to the city. 

New apparatus throughout will be 
provided. The cwitchboard will be 
of the most modern and improved 
pattern, as also will the power plant, 
which will have storage batteries and 
motor generators. Every detail is 
being carefully looked after and no 
pains or expense will bespared to give 
the people of Syracuse a first-class 
telephone service. Some of the effices 
will be moved into the new quarters 
May 1, but the operating department 
will probably not be moved before 
Fall. The Syracuse exchange has 
1,530 subscribers and the service is 
said to be of the best. 

asemiaiiiiil ine 
The Electric Potential. 

The next meeting of the Electric 
Potential, of Boston, which will be 
held on Thursday evening, March 5, 
at Young’s Hotel, will be one of 
special interest, and a very large 
attendance is expected. The main 
dining-room has been secured for 
the banquet, so that ample accommo- 
dations will be provided for 200 or 
more guests who will assemble. The 
feature of the evening will be an 
address by E. W. Burdett on ‘ Legis- 
lation, as Applied to and Affecting 
Electric Light and Gas Interests,” 
and as the subject is one pregnant 
with meaning, a large representation 
from both these bodies will be in 
attendance. Mr. Burdett is counsel 
for the Massachusetts Electrical As- 
sociation, as well as for the Boston 
Electric Light Company, and, from 
his long association with the legal 
end of the lighting industry, is emi- 
nently qualified to deal with the sub- 
ject in hand. President Ridlon, of 
the Electric Potential, has spared no 
effort to make the coming meeting a 
success, and has already received the 
assurance of their presence from some 
of the most prominent men in NeW 
England. 


OUR CANADIAN LETTER. 

SEAFORTH, ONnT.—A by law to 
raise $1,500 for an electric fire alarm 
system has been carried. 

MorrispurG, Ont.—The Village 
Council is considering the question 
of putting in an electric light plant. 

VANCOUVER, B. C.—The power 
house for the Western Light, Heat 
and Power Company will probably be 
built on False Creek. 

ARNPRIOR, OnT.—Mr. Bolfield, of 
Eganville, is seeking a franchise for 
electric lighting. The power house 
will be located on M. Havey’s prop- 
erty. 

RIDGEWAY, Ont.— The Crystal 
Beach Improvement Company pro- 
pose constructing two miles of elee- 
tric railway from Crystal Beach to 
Ridgeway. 

CoRNWALL, Ont.—The contract 
for the construction of the electric 
railway has been signed by Messrs. 
Hooper and Starr, of Montreal. The 
franchise was held by W. R. Hitch- 
cock. 

LANARK, Ont.—The rate-payers 
will vote on a by-law granting the 
sum of $10,000 for an electric rail- 
way from Perth to this place. The 
members of the proposed company 
are J. B. Reilly, Alex. Wender and 
others. 

St. CATHARINES, OnT.—E. A. C. 
Paw is promoting the electric rail- 
way scheme across the northwestern 
portion of Ontario, from Port Perry 
to Lake Huron. A charter will be 
applied for at the present session of 
Parliament, which, when obtained, 
will be passed over to a New York 
company, which proposes to build 
the road without asking for bonuses 
or government assistance. 

WINpDsor MILLs, QUE.—The works 
of the Canada Paper Company are 
shortly to be operated by electricity. 
Power from the St. Francis River, 
one mile distant, will be transmitted 
to their mills. ‘The factory will also 
be lighted by electricity and an elec- 
tric railway will be constructed from 


the power house to the mills. The 
total amount of power to be trans- 
mitted is about 1,000 horse-power. 
The work is in the hands of Mr. 
Geo. White-Fraser, electrical engi- 
neer, Toronto. J. A.C. 
Montreal, February 5. 
-o- 
PERSONAL. 

Mr. F. E. Donohoe, manager of 
the Chicago office of the American 
Electrical Works, visited New York 
for a few minutes last week. 

Mr. Ricardo Zuloaga, of the Com- 
pania Anonima La Electricidad, of 
Caracas, Venezuela, is visiting the 
United States and recently inspected 
the Niagara Falls power plant with 
Mr. W. B. Wreaks, of the Westing- 
house Electric and Manufacturing 
Company. 

Mr. George A. McKinlock, presi- 
dent of the Central Electric Com- 
pany, Chicago, made a brief visit on 
important business to New York city 
last week. Mr. McKinlock will 
attend the Mardi Gras festivities in 
New Orleans and will also make a 
business trip through the South. 
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The Edison Electric Illuminating 
Company of New York. 


At the annual meeting of this com- 
pany, held on February 11, 60,376 
shares of the 79,380 shares, or about 
75 per cent, was represented. The 
following directors were unanimously 
elected: A. A. H. Boissevain, R. R. 
Bowker, C. H. Coster, Charles E. 
Crowell, R. Fulton Cutting, Thomas 
A. Edison, W. E. Glyn, Arthur Cur- 
tiss James, D. O. Mills, Geo. ‘Foster 
Peabody, W. A. Read, Francis S. 
Smithers, Spencer Trask. The only 
change from last year is the election 
of Mr. R. Fulton Cutting in place of 
Mr. Geo. F. Gregory, deceased. ‘The 
results for the year ending Decem- 
ber 31, 1895, are: 


Station earnings were ...............+++ $1,544,822 78 
Operating expenses, including repairs 








GRE FONSI, .cccccccccsccecscovcccces 541,051 27 
Net earnings of stations................ $1,008 771 51 
Earnings from other sources........... 18,955 46 
Income received from investments..... 111,453 21 

$1,134,180 18 
Less general, office, technical and legal 

expenses and taxed............sceeee 218,421 44 
Net earnings of company........ ...... $915,758 74 
Norg—Interest on bonds... . $268,550 00 

Dividends ............ 476,209 50 
$744,759 50 
1891. 1895. 
No. Of custome’rs.........00s0000-.+- 2,875 6,677 
No. of lamps, 16 candle-power...... 94,485 271,128 
No. of motors, horse-power......... 2,000 12,046 
BD. GE GIS Mccccccscccss ccccese od1 8,424 





X-Ray Experiments at Auburn, 
New York. 


Prof. R. K. Duncan, of the Auburn, 
N. Y., high school, has been making 
some interesting experiments in 
X-ray photography. One of these ex- 
periments, in which no Crooke’s tube 
was used, is described by the Auburn 
Bulletin as follows : 

A photographic plate was placed in 
a plate-holder, a silver coin was placed 
upon it and the slide was then putin 
its place. The holder was placed up- 
right between the brass terminals of 
a large induction coil and the cur- 
rent turnedon. ‘The electric sparks 
beat upon each side of the holder, 
and after an exposure in the electro- 
magnetic field for the space of 30 
minutes the current was turned off 
and the plate developed. An excel- 
lent positive of the coin proved to be 
the result. The head of the Goddess 
of Liberty was clearly seen. There 
was nothing misty about it. The 
stars could be counted, and date, 
1879, very easily distinguished. <A 
clearer or better photograph could 
hardly be taken by any method. On 
each side of the photograph of the 
coin could be seen bunches of hair- 
like streaks which Professor Duncan 
called ‘‘ brushes,” and said were due 
to the electrical current. 
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Telephoning Under Difficulties. 


During the recent flood at Bound 
Brook, N. J., the operator in the 
local telephone office had for an hour 
been trying to convey to the outside 
world the exact predicament the 
town was in. He had some time 
before been compelled to take toa 
table, and he floated around the store 
on that, occasionally coming within 
reach of the telephone transmitter, 
and on these occasions yelling out the 
information he had gathered on his 
trip around the place. But at last 
the water rose above the transmitter 
and his work was done. He made 
the best of the way out in water 
almost up to his neck. 
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ADVANCE INFORMATION 





Valuable News and Tips for Manu- 
facturers and Dealers. 





We publish below information 
relating to new electric railways, new 
electric light companies, new tele- 
phone companies and projected elec- 
tric construction of all kinds. Every 
reader will find these columns of 
special interest, and manufacturers 
and supply houses will receive many 
valuable suggestions looking to new 
business by carefully watching this 
department in the ELECTRICAL 


REVIEW. 





Electric Light and Power. 


Houston, Tex.—The Fredericks- 
burg Electric Light Company has 
been incorporated by Charles H. 
Winistz, Jr., Ad. Gold, Franz Stein 
and Alfred Vanderstucken. Capital 
stock, $7,000. 

BURKESVILLE, Ky.—Al. Briggs 
contemplates the erection of an elec- 
tric light plant. 

Detroit, Micu.—Gabriel Chiera 
will erect a $50,000 hotel and bath 
house on Farrar street, which will 
require electric lighting. 

SPRINGFIELD, Mass.—The citi- 
zens of Grattan and Naomi streets 
have petitioned the Council for privi- 
lege to place an electric light at the 
junction of the two streets. It was 
referred to the Committee on Street 
Lighting. 

WuatELy, Mass.—The Whately 
Electric Light Company is surveying 
with a view of lighting the village 
with electricity. 

TreENTON, N. J.—The John A. 
Roebling’s Sons Company will put a 
vew electric light plant of greater 
capacity in their works. It will 
be at Mott street and South Clinton 
avenue. 

AtcHison, Kas.—The Soldiers’ 
Orphans’ Home is erecting new build- 
ings, which will require an electric 
lighting plant. 

CAMBRIDGE, Mass.—The Cam- 
bridge Field Shelter, new building, 
will require electric lighting. Bids 
are now being invited. 

St. Louis, Mo.—Rolla Eells will 
erect new warehouse, 4228 Lindell 
Boulevard; will want electric light- 
ing plant, etc. 

Kineston, N, Y.—The Kingston 
Automatic Light Company, com- 
prised of Edward B. Steinert, of 
the Standard Oil Company; Abram 
N. Roos, of Roos’ Hotel, and Nelson 
Mattice, the Broadway merchant, 
has recently been formed. 


East ORANGE, N. J.—The Sub- 
urban Electric Light and Power 
Company has been absorbed by the 
People’s Electric Light and Power 
Company, of Newark. This gives 
the People’s company the control of 
all the electric lighting plants in the 
county. 

Moweaqua, ILt.—John H. Culver, 
of Decatur, has a 10-year contract to 
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light the town with 2,000-candle- 
power arc lights. 

RockrorD, Itt.—The contract to 
light this city with 350 are electric 
lights was awarded to the General 
Electric Company, of New York. 


SHELDON, Iowa. — The electric 
light plant at this place is being 
enlarged. 

BorpENTOWN, N. J.—The power 
house which was being built for the 
Bordentown Electric Light and Power 
Company was blown down during 
the heavy storm. The building was 
complete with the exception of the 
roof. 

DEERING, Me.—The Deering Elec- 
tric Light Company is making ex- 
tensive repairs to their plant. 

Hewypsreap, N. Y.—The new arc 
light system at this place is now in 
operation. It will supplant the old 
incandescent system, and will cost 
the village $5,880 annually. 


Norroik, Nes,—lIl. H. Patterson 
has leased the electric light plant for 
five years and takes possession at 
once. Mr. Patterson proposes to 
make a radical reduction in rates. 


FarkmountT, W. Va.—It is re- 
ported that this place is soon to have 
another electric light plant. 


Norway, Micu.—An electric light 
plant will be established in the Spring. 


BLooMFIELD, N. J.—Steps are 
being taken to establish an electric 
light plant. 

Eutaw, ALta.—A movement is on 
foot to establish an electric light 
plant at this place. 

BENTON Harsor, Micu.—A Kala- 
mazoo electric light supply company 
desires to locate at this place, to fit 
up the idle Buss Machine Company’s 
plant and employ 100 or 200 men in 
manufacturing their goods. 

BowLineG GREEN, On10.—Thecon- 
tract for erecting the new electric 
light plant here has been awarded to 
A. J. Graham. The building is to 
be completed in 60 days. 

WATERBURY, CT.—A two years’ 
contract has been awarded to the 
Waterbury ‘Traction Company, to 
furnish the city with electric lights 
of 1,200 candle-power, to burn from 
dusk to dawn. 

CuicaGo, ILt.—Chicago Arc Light 
Improvement Company has been 
incorporated by Paul Brown, William 
G. Adams, John H. Miller. Capital 
stock, $100,000. 

Curnton, N. J.—The Clinton 
Electric Light plant has been greatly 
improved. Arc lights will be put in, 
to take the place of the incandescent 
system for street lighting. 


FREEHOLD, N. J.—The Consoli- 
dated Gas Company, of New Jersey, 
which recently purchased the plant 
of the Long Branch Electric Light 
and Gas Company, has completed 
plans for the erection of a new $400,- 
000 gasworks. 

Granp Raprips, Micu.—The City 
Council has voted to issue $150,000 
in bonds for the erection of a munici- 
pal electric light plant. 

ABILENE, Kas. -- Contractor 


Kruger has been awarded contract 
for building the new electric light 
power house. Work on same will 
be commenced in the Spring. 
Boston, Mass.—The New York, 
New Haven & Hartford will equip 
the Dedham branch with electricity. 





stile 
New Electric Railways. 

NEWARK, N. J. — Passaic & 
Newark Electric Railway Company’s 
road is rapidly approaching comple- 
tion. Only one mile of track is to be 
laid to make connection with the 
Consolidated Traction Company’s 
line. 

WasuHineaton, D. C.—The Mount 
Pleasant & Zoo Gravity Railway 
Company. A bill has been intro- 
duced in Congress to build a road in 
the suburbs. Ethelbert Baier, W. 
B. Hibbsand Louis D. Wine are in- 
terested. It is to have $1,000,000 
capital. 

SoutH Pines, N. C.—The elec- 
tric railroad is about completed to 
Pinehurst. 

SPRINGFIELD, Mass.—The Spring- 
field Street Railway Company has 





been authorized by the railroad 
commissioners to issue $200,000 
bonds. 


PHILADELPHIA, Pa. — The Con- 
solidated Laclede & St. Louis Car 
Companies will erect new car shops, 
which will be lighted by electricity. 

Boston, Mass.—The West End 
Street Railway Company contem- 
plates the erection of a mammoth 


power station over on Dorchester 
Bay. 
CLINTON, Mass. — The Clinton 


Street Railway Company’s stock will 
soon pass into the hands of the 
Leominster Street Railway Company. 

BrookLyn, N. Y.—The Fulton 
Street Railroad Company has pur- 
chased all the equipments, frauchises, 
privileges and personal property of 
the North and East River Railway 
Company from John H. O’Rourke, 
of Brooklyn, for $1,000,000. 

PreNSACOLA, FLA.—It is reported 
that the present street car system will 
give place at an early day to a modern 
electric system. 

Yonkers, N. Y.—Plans are being 
prepared for a two-story brick power 
house, car storage and repair shop for 
the Yonkers Electric Railroad Com- 
pany at Buena Vista avenue and 
Main street, to cost $40,000. 

BALTIMORE, Mp.—The Baltimore 
Traction Company has commenced 
work on the extension of its trolley 
line to Westport, in the suburbs. 

ATHENS, Ga.—Work on the con- 
struction of the electric power plant 
at Mitchell’s Bridge is progressing 
rapidly. The power house will be 
erected at once. 

St. Davips, Pa.—The Philadelphia 
Rural Railway Company has been 
incorporated by Louis D. Erber, as 
president, to build an electric road to 
Philadelphia. Capital stock, $100,000. 

ALBANY, N. Y.—The Binghamton, 
Lestershire & Union Street Railway 
Company will increase its capital 
stock from $100,000 to $250,000. 
The company is to put in new equip- 
ment. 
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New Telephone and Telegraph 
Companies. 

Montaausz, Me.—The Postal Tele- 
graph Company has opened an office 
in this place and will also receive 
telegrams here for Howland, Enfield 
and Montague Mills, to be delivered 
by telephone. 

New Beprorp, Mass.—It is pos- 
sible that the plant of the D. & W. 
line will have a telephone equipment. 

PEMBERTON, CoLto.—The Western 
Union Telegraph Company are ar- 
ranging to put their line through to 
this place via Palmer Lake. 

Brrpskye, [Np.—A telephone line 
is to be built from this place to 
Jasper by way of Celestine. 

FLORENCE, G©oLo.—A_ telephone 
exchange is to be established here. 

BoscawEN, N. H.—There is a 
movement on foot to erect a tele- 
phone line between this place and 
Shaker Village in Canterbury. 

Henperson, Tenn.—The Hender- 
son Telephone Company has sold its 
lines and equipment to the Cumber- 
land Telephone Company. 

BELLAIRE,On10.—The Ohio Valley 
Telephone Company has been incor- 
porated. Capital stock, $10,000. 

Newark, N. Y.—Robert F. Ran- 
dall has asked for a franchise for a 
telephone line about the village. 

Waycross, Ga.—A_ telephone 
system is to be established here. 


New Manufacturing Companies. 

MANISTEE, Micno.—The Manistee 
Electrical Supply Company has been 
incorporated by J. O. Nessen and 
J.S. Mundy. Some specialties will 
ve long-distance magnetic telephone, 
electro-magnetic chairs, etc. Fifty 
men will be employed. Capital 
stock, $50,000. 

New RocHetie, N. Y.—Birdsall 
Electric Manufacturing Company has 
been incorporated by Theodore Bird- 
sall, of New Rochelle, S. K. Johnson 


and Bryce Marr. Capital stock, 
$10,000. 
Laponta, Tex.— The Ladonia 


Model Gin and Electric Company 
has been incorporated by T. V. 
Richards and others. Capital stock, 
$16,000. 

ReapinG, Pa.—Schuylkill Valley 
Electric Company has been incorpo- 
rated by Frank Howard, Christian 
L. Aab, B. Shepp, J. Hyde Clark, 
Philadelphia; Cyrus G. Derr, Reading. 


Business Troubles. 

New York, N. Y.—Delany Heater 
and Rheostat Company. Application 
was recently made for the dissolution 
of, and a receiver for, the Delany 
Heater and Rheostat Company, of 
463 Greenwich street. Henry D. 
Steers, the president, was suggested 
for receiver, and Judge Lawrence 
granted an order to show cause on 
April 30 for the dissolution. The 
company was incorporated on May 
14, 1895, with a capital stock of 
$100,000, of which $80,300 was fully 
paid in, to manufacture electric 
heaters, rkeostats and other electri- 
cal appliances. The liabilities are 
$2,650 ; assets, $3,000. 
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IMPROVING ASBESTOS FOR INSU- 
LATION , PURPOSES. 





ASBESTOS PAPER TO BE MADE .006 


INCH THICK, 





After six years of experimenting, 
Mr. John F. Green, of Baltimore, 
has discovered a precess by which, 
as the result of a chemical bath, the 
oxides of iron and copper and other 
impurities of the soil from which it 
is taken are removed and asbestos is 
made a more practical insulator, 
standing electrical tests which may 
indicate its electrical value. Of all 
insulators now in use none have a 
perfect combination of being water- 
proof, flexible and carbonizing at a 
high degree. It is claimed this new 
form of asbestos paper has all these 
requisites. 

When interviewed on this subject 
by a representative of the ELECTRICAL 
Review, Mr. Green, the discoverer, 
said : 

‘‘While experimenting with asbes- 
tos I happened upon a quality which 
it was supposed this substance did 
not possess, or, possessing, could not 
be made applicable commercially on 
account of impurities. By means of 
a chemical compound I obtained an 
asbestos fiber entirely free from for- 
eign matter and impurities. Some is 
impregnated with iron, other with 
copper, and, as these minerals always 
remained after the asbestos had been 
treated and reduced to fiber, the 
result was practically useless for in- 
sulating, as it contained mineral 
furnishing numberless tiny connec- 
tions for conducting the electric cur- 
rent through the insulating wrapping. 

‘‘After getting this pure fiber the 
problem was to get it into a sheet. 
This has been accomplished, so that 
one great difficulty of the electricians 
has been overcome and we are able to 
give them paper for finer work down 
to the thinness of .009 of an inch, 
and we expect soon to still further 
reduce this to .006 of an inch. 

‘*Armatures wrapped with this 
paper have been tested to stand a 
greater strain than with any other 
known insulator. Contrary to the 
experience of electricians with other 
insulating substances, this paper is 
even a better insulator after it has 
been ‘ fired.’” 

Mr. Green said that a test of one 
sheet of the asbestos paper, .085 of 
an inch thick, showed resistance up 
to 1,800 volts; eight sheets, .065 of 
an inch thick, showed resistance up 
to 7,600 volts, and that an experi- 
ment was in process to demonstrate 
that an armature can be built having 
body and wire insulated with this 
material, subjecting the armature to 
as much heat as the wire will stand, 
then to operate the armature without 


strain. 

The company which will manu- 
facture the material is known as 
the Asbestos Insulating Company, 
which has been incorporated by a 
number of Baltimore capitalists. 


———~ao—___—_ 


The Erie Telegraph and Telephone 
Company has declared a dividend of 
1 per cent, payable February 17. 





The National Underground Cable 
Company. 

It is not often that a new company 
starts into business with a splendidly 
equipped factory and an established 
standivg for its product ; yet such is 
the situation that pleasantly con- 
fronts the National Underground 
Cable Company, newly organized to 
manufacture the Norwich paper insu- 
lated cables. This new and thor- 
oughly modern factory is located at 
Harrison, N. J., and already a large 
force of skilled workmen are to be 
found there turning out the com- 
pany’s product, filling several very 
good orders received within the short 
time that has passed since the above 
energetic company took over the 
business. The National Cable Com. 
pany is controlled by the National 
Conduit Manufacturing Company, 
the large conduit manufacturing 
company, so popular wherever wires 
are to placed underground, and the 
same successful and_ enterprising 
management will prevail in the con- 
duct of the affairs of the new organi- 
zation. The combination of the con- 
duit and cable companies can not fail 
to be a strong and important one, 
and the electrical field will take great 
interest in the work they propose 
to do. 

The officers of the company are 
Edward S. Perot, president ; C. Gal- 


lagher, vice-president; Jas. P. 
McQuaide, secretary and treasurer. 
ee Oe 
LITERARY. 


The fourth edition of Cushing’s 
‘Standard Wiring” is just out. This 
latest edition of this popular little 
book numbers 5,000 copies, and the 
author has every reason to be satisfied 
with the ready sale it is meeting with. 
Mail orders will be filled as hereto- 
fore, from the office of the ELro- 
TRICAL.REVIEW, 13 Park Row, New 
York. 

Richard Whiteing, long a leading 
editorial writer of the London Daily 
News, has written for the March 
Scribner’s an article on “ British 
Opinion of America,” in which he says: 
‘‘ President Cleveland has builded 
better than he knew with the famous 
message. He has compelled us on 
both sides of the Atlantic to revise 
our judgment ofeach other.” This 
article is noticeable as almost the 
first one to give the opinion of the 
man of the street and the great body 
of working people. 

“‘Shop Kinks and Machine Shop 
Chat: A Series of Over 500 
Practical Paragraphs,” by Robert 
Grimshaw, M. E., etc. Cloth, 
393 pp., 222 engravings. Price, 
$2.50. Sent postage free on 
receipt of price by the ELEc- 
TRICAL REVIEW Publishing Com- 
pany, 13 Park Row, New York. 

The author is a well known writer 
on machinery topics, and in the 
present volume he has produced a 
book that is entirely different from 
any other on machine-shop practice. 
It does not treat of ordinary shop 
usages, but shows special ways of 
doing things better, more cheaply 
and more rapidly than usual, as done 
in over 50 leading shops in Europe 
and America. It is an eminently 
practical book. 





PROPOSALS FOR LIGHTING THE CITY 
OF KEOKUK, 1OWA, WITH 
ELECTRICITY. 


Sealed bids will be received by 
Sumner T. Bisbee, Clerk of Council 
of the city of Keokuk, Iowa, until 
12 o’clock noon of Friday, February 
21, 1896, for lighting the city of 
Keokuk with 140, more or less, are 
lights, in accordance with specifica- 
tions now on file with, and copies of 
which can be had of, Sumner T. 


Bisbee, Clerk of Council of Keokuk. | 


Said contract to be for the term of 
five years from and after May 3, 
1896. 

Said bids to be opened and acted 
upon at a special meeting of the 
Council to be held Friday, February 
21, 1896, at 7.30 P. M. 

The Council reserves the right to 
reject any or all bids. 

SumMNER T’. BISBEE, 
Clerk of Couneil, 
January 25, 1896. Keokuk, Iowa. 





A Valuable Book for Engineers and Firemen 





NOwWV" READY. 


Modern Examinations 
of Steam Engineers; 


— or — 


PRACTICAL THEORY EXPLAINED 
AND ILLUSTRATED. 


—- BY — 





WAKEMAN, 
53 Chapters. 


He. 
Cloth. 


ww. 


12mo. 300 pages. 

Containing a complete list of 300 questions such 
as wil! be asked of any engineer when taking ex- 
amination for U.S. Government or State License, 
all of which are fully enswered in the text. 


PRICE, #2.00 
By mail, postpaid, to any part of the world. 


This book, while especially adapted for engineers’ 
examinations, is also intended as a practical guide 
to Engineers, Firemen, Boiler Makers, Machinists, 
and others, in daily practice. 

The author,being a practical steam engineer him- 
self, well knows the wants of the working engineer, 
and has put into this work such knowledge and 
information as is best adapted to their use, making 
it altogether the most complete and comprehensive 
guide for the busy workers in the engine room, 
boiler works and machine shops that has ever been 
published. 

As one engineer who has read the book says: 
“I think there are few engineers that it wouldn’t 
do some g It seems as if it was a review of all 
I have ever read, and a lot more besides.” 

The author has treated of a great variety of sub- 
jects which are of vital importance to all who wish 
to improve and extend their know'edge of steam 
engineering, and has explained the rules and 
formulas given in the simplest manner possible, 
and has worked out examples by them, so that all 
who can read may understand them 

The 300 quesiions are an important feature of the 
book. They are entirely separate from the 53 chap- 
ters of reading matter, and were written after — 
years of practical experience and careful research 
by the author. 

His connection with the Boardman Manual Train- 
ing High School at New Haven, Conn., asInstructor 
in Steam Engineering, his 12 years of active mem- 
bershipin the N. A. S. E. and his position as In- 
structor of No. 10 of Connecticut, a sturdy branch 
of the national organization, make him especially. 
competent in this part of the work. 

The many flattering commendations which this 
book has already received from competent judges 
and higb authorities speak well for its value. 
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The Central Electric Comiputiy, 
of Chicago, has issued an especially 
attractive calendar for 1¢96. The 
artistic work of the design is of a 
high order and the calendar itself is 
well arranged and legible. 

The Scientific Machinist Com- 
pany, of Cleveland, Ohio, has issued 
a very complete descriptive catalogue 
of its institute for home study of en- 
gineering and of electrical apparatus 
for its students. The catalogue will 
be sent free on request. 


The Waterbury Farrel Foundry 
and Machine Company, Waterbury, 
Conn., have issued a neat pamphlet 
giving concise and well-illustrated 
descriptions of their machinery used 
in the manufacture of sheet-metal 
goods. 

Rudolf Mosse’s International 
Advertising Agency, 16 and 18 
Queen Victoria street, London, E.C., 
has issued a folder map giving valu- 
able information about South and 
East Africa and the newspapers of 
that region. Mr. Mosse’s agency was 
established in London in 1875. 


The Electric Appliance Company, 
242 Madison street, Chicago, have 
issued a very complete 1896 calendar. 
Besides advertising the company’s 
own specialties and those for which 
they are general western agents, the 
calendar carries a moonlight schedule, 
something which in its compact form 
will be appreciated by every central 
station manager. 


The National Conduit [anufact- 
uring Company, Times Building, 
New York city, have made an enviable 
their installations of 
wrought-iron, cement-lined tubes for 
electric subways. They have furnished 
and laid nearly 20,000,000 feet of their 
conduits in the principal cities of the 
United States and Canada. In Phila- 
delphia alone there are 5,000,000 feet 
of National conduit, while in New 
York city 1,900,000 feet have been 
laid. The customers of the National 
Conduit Manufacturing Company 
are among the most prominent elec- 
trical companies of the country. 
The National company always carry 
in stock about 500,000 feet of three- 
inch conduit and can ship orders on 
telegraph notice. They claim to 
have the largest organized construc- 
tion plant in the world, and can have 
500 men at work in any city in the 
country inside of 10 days. The com- 
pany issue a valuable catalogue, 
which will be mailed free to any one 


record in 





on request. The officers of the 
National Conduit Manufacturing 
Company are Edward 8. Perot, presi- 
dent; C. Gallagher, vice-president ; 
James P. McQuaide, secretary and 
treasurer; W. II. Lewis, superin- 
tendent of manufacturing; D. P. 
Regan, superintendent of construc- 
tion, and H. F. Tate, Rookery Build- 
ing, Chicago, western manager. 
a 

A Few. Questions. 
To THe Epitor or Evkcrrical Review : 

Will you kindly give the following 
inquiries space in your much-read 
journal, and invite some of your 
readers who can speak from actual 
experience to answer the same 
through your columns ? 

Under the following conditions, 
what do you consider the most eco- 
nomical, efficient and _ practicable 
system of electric lighting to install ? 

It is desired to have a combination 
of arc lamps for both inside and out- 
side lighting, series incandescent 
lights for streets made up of three 
different candle-powers, viz., 25, 32 
and 50, and about 500 sixteen candle- 
power incandescent lamps for build- 
ings and cottages distributed overa 
small village. There will be 10 arc 
lamps in all. 

Power house will be located about 
1,500 feet from the farthest light and 
the line wires will run through a 
large grove, where trees are liable to 
fall or be blown down and bring the 
wires down with them. 

All line wires will be pnt up sub- 
stantially on wooden poles. 

It is desired to run two machines 
in such a manner as to make one an 
emergency plant; but it is also de- 
sired to run either or both on either 
of two circuits. 

Yours very truly, 
PROSPECTIVE. 
Albany, N. Y., February 4. 
--- = 

A metallic circuit is being con- 
structed from Schulenburg to San 
Antonio, a distance of 105 miles by 
the Gonzales Telephone Company, 
of Gonzales, Tex. ‘The work is pro- 
gressing nicely and will be completed 
in 60 days. 
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554,230 Regulating phase of alternating 
currents; E. J. Berg, Schenectady, N. Y.— 
Consists of a current-actuated device and a 
watt mechanism opposed in their action, 
and means actuated thereby for restoring 
the phase relation when disturbed. 

554,239 Method of transferring feeders. 
554,240 Method of electrical distribution; 
J. Burke, Schenectady, N. Y. 


554,245 Means for supporting and moving 
electric lamps; J. Dempsey, Berlin, Ct.— 
Consists of a shaft carrying a fast drum 
and a drum loosely mounted on said shaft, 
the shaft being provided with a crank and 
a sleeve-carrying clutch mechanism inter- 
posed between the loose drum and the 
driving shaft. 


554,247 Battery; W. S. Doe, Brooklyn, 
N. Y.—Consists of a Th Besa a bottle- 
shaped top portion, sealed thereon and 
having an opening in its top or shouldered 
portion and a mouth provided with a closing 
cap, the carbon contained in such vessel, 
and a rod which is connected with the car- 
bon and extends vertically through and is 
sealed in said opening. 


554,263 Electric cable; T. Guilleaume, 
Mullheim-on-Rhine,Ger.—Comprises a main 
conductor and a safety conductor, the latter 
being arranged in such a manner that, upon 
its being forced into contact with the main 
conductor, the current is, by means of suit- 
able switch apparatus, diverted from the 
main conductor. 

554,270 Three-wire electric system; E. 
M. Hewlett, Schenectady, N. Y.— Consists 
of compound wound generators connected 
to bus-bars, positive and negative equalizers 
and switches for reversing the connections 
of the series coils when changed from the 
positive to the negative side of the system, 
or rice-versa, 

554,275 Method of and means for detect- 
ing grounds; J. F. Kelly, Pittsfield, Mass. 
—Consists in subjecting a pivoted needle of 
zero potential to the influence of two fields 
corresponding in potential, respectively, to 
the potential of the two mains. 

554,276 Controller for dynamo electric 
machines; W. H. Knight, Baltimore, Md.— 
The method of changing motors from par- 
allel series to parallel, which consists in 
shunting one-half the motors from each 
series, breaking the short circuit and placing 
the two motors in parallel with the other 
two. 

554,307 Controller for electric motors; 
W. B. Potter, Schenectady, N. Y.—Com- 
prises a series parallel controlling switch 
having suitable circuits, and contacts for 
regulating the motors from rest to a certain 
speed, and circuit-modifying means whereby 
the controlling switch may regulate the 
motors from rest to a different speed. 


‘554,321 Electrical measuring instrument; 
E. Thomson, Swampscott, Mass. 
554,332 Insulatiag joint; G. 

Chicago, Il] 

554,350 Trolley and switch for electric 
railways; L. L. Stimpson, Boston, Mass.— 
A trolley pole sustained approximately in a 
vertical line by cords or tow lines extending 
from the top thereof to the ends of the car 
on which it is placed. 

554,353 Electric locomotive ; 
lacker, Cleveland, Ohio. 

554,365 Electric motor; John H. Guest, 
Boston, Mass.—A rotary motor consisting 
of a field magnet, and a pole-piece therefor 
consisting of a ring provided with internal 
polar extensions, 


J. Carson, 


C. F. Ube- 





No, 554,369.—ComMuTATOR BrusH, 


554,369 Commutator brush; O. P. 
Loomis, Bound Brook, N. J.—Consists of 
alternately-arranged layers or strips of cop- 
per and oxidized German silver and an 
interposed layer of paper or insulating 
material dividing said metal layers in halves. 





554,394 Insulating joint; 
Boston, Mass. 

554,395 Telegraph receiver; L. 
ring, Chicago, lil. 

554,399 Apparatus for telephone switch- 
boards; C. E. Scribner, Chicago, II}. —Con- 
sists of a telephone line, a line spring-jack 
upon each of several multiple switchboards 
and an anrunciator in a bridge of the cir- 
cuit, and an answering jack having separ- 
able contacts included in the line circuit 
between the sub-station and the line-jacks 
and annunciator. 

554,414 Automatic current 
S. C. C. Currie, New York, N. Y 

554,488 Distributing box and fuse plug; 
P. 8S. Brown, Toledo, Ohio.—A fuse plug 
comprising a body, two insulated contact- 
pieces mounted thereon at opposite sides of 
the plug, the contacting surfaces of said 
contacts being arranged to converge in 
wedge form and provided with transverse 
corrugations, a fuse removably connecting 
said contact-pieces, and a fire- proof cap in- 
closing the fuse strip and ends of the con- 
tact strips. 


L. McCarthy, 


E. Oeh- 


regulator ; 





No. 554,459.—BicycLE LAmMp-HOLDER. 


554,459 Electric lamp-holder for bicycles; 
E. D. Rockwe i i 
reflector adapted to receive an incandescent 





electric lamp, and having a foot, and a 
horizontally arranged coupling ring to 


receive said foot and a clamp for connecting 
the lamp to the bar of the bicycle. 

554,488 Arm rest and table for telephones; 
F. Hofmeister, Racine, Wis.—An arm rest 
and table comprising a frame, a folding 
table, an arm rest movable in the frame, a 
bell crank and a rod connecting the bell 


crank to an arm attached to the table, and 
a spring adapted to fold up the table and 
elevate the rest. 

554,505 Electric burglar alarm; Clyde 


Coleman, Chicago, I1l.— Consists of a signal- 
ivg device and a meter adapted to control 
it, of an electrical circuit including said 
meter and extending from the office to the 
guarded structure, and permutating rheo- 
stats arranged in said circuit and located at 
distant points. 


554,508 Automatic cut-out for electrical 
converters; W. J. Greene, Cedar Rapids, 
Mich. 


554,542 Electric A. Sea- 


verns, Boston, Mass. 


arc lamp; J. 


554,557 Electric switch; H. B. White- 
head, Memphis, Tenn.—Consists of contacts 
and a spring-pressed switch lever, of a bar 
mounted to slide on said lever and having a 
nib projecting over the end of the lever and 
also having a nib at its opposite end to be 
engaged by a key, and a detent for engaging 
the bar. 


554,571 Trolley guard; J. 
Milwaukee, Wis. 


554,594 Electric type-writing machine; 
J. L. Garber, Sidney, Ohio.—Consists of a 
magnet-operated lever to effect the vertical 
movement of the toothed arm, and a circuit 
closer arranged in the circuits of the lever 
magnets and the solenoid magnets. 


H. Beazan, 


554,617 Armature for induction motors; 
A. L. Cushman, Concord, N. H. 

554,622 Electric gas-lighter; H. G. Grier, 
Philadelphia, Pa. 





No. 554,631.—Conbuit For ELECTRIC 


CONDUCTORS. 


554.631 Conduit for electric conductors; 
F. Fuller, Boston, Mass.—Consists of a sheet 
of metal bent to form a tube by bringing 
its longitudinal edges together and having 
its inner andfouter sides treated with an 
insulating and fire-proof substance. 





PATENTS. 


TRADE MARKS.—DESIGNS.—COPYRIGHTS. | . 


CAN YOU OBTAIN A PATENT? 


Send me a model or ae | 
tion, and a description, and I wil 
and advise you promptly. My fees are moder. 
in all Patent matters, and 1 can obtain a 
in the shortest possible time. | 
All Patents taken out through me are oa 

special notice in the ane vee of the coun 

bos bringing same widely before the public without | 
cost to inventor. 





jing 


of your inven- 


Rererences : “ Electrical Review," New Y 
Paul Cromlein, Bg Lincoln National 
Washington, D. C.; Judge Geo. D. a, 


Berkl 
Va.: Second Nistional Bank, Wash: DG: 
E. K. Leech, U. 8. Mint, Philadelphia, Pe Pa; 
Newell, Manager and Secretary Water Works, 
Olympia, Oregon. 


EDW. S. DUVALL, JR., 


Loan and Trust Bidg , | 
Solicitor of Patents, 


WASHINGTON, D. C. 


WANTED 


‘oughly competent, 
industrious, to take charge ofa light- 


examine same | within seventy-five (75) miles 


—An Electrical En- 
gineer, one thor- 
temperate and 


plant of one hundred and fifty 


(156) horse-power Wood machines 


of 


Patent | | Pittsburgh, Pa. 

Only applicants who can furnish 
the very best of reference need reply. 
dai | Salary sixty (60) dollars per month to 
Bank. ‘start with. 


Young man preferred. 
Address “KILO,” 

Care ELectrIcAL REVIEW, 

13 Park Row, N. Y. 








WHITE-CROSBY COMPANY, 
CONTRACTING ENGINEERS, 
EQUITABLE BUILDING, BALTIMORE, MD. | 





New York Office, 29 Broadway. 





| 12-14 Franklin St., 


McINTIRE’S 


PATENT CONNECTORS 


anp TERMINALS 


FOR ALL ELECTRICAL PURPOSES. 


THE C. licINTIRE CO., 
Newark, N. J. 





DYER & DRISCOLL, | 
Patent Solicitors, 36 Wall Street, N. Y. 
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W. R. OSTRANDER & CO. 
No. 204 FULTON ST., NEW YORE. 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 
Electric and Mechanical Belis. 


FACTORY, 


De Ealb Ave., 
BROOKLYN. 


Seed for Iutate 








PATENTS 


ROBT. H. READ, 


SUCCESSOR TO } 


j enameenna © 


(Stationary, Marine and Locomotive), Electricity, 


POPE, READ & ROGERS, | 


41 CORTLANDT ST.,. 
NEW YORK CITY. || 





| 
Electrical Inventions a sed 


Circular free 
The International Correspondence Schools, 





Architectural and Mechanical Drawing, Plumb- 
ing, Heating, Mining, English Branches, etc., 


TAUGHT BY MAIL. 


——— can quality to obtain licenses. To en- 
rol 


to know how to read & write. 


only nece 
4 tate subject you wish to study. 


SCRANTON, PA. 





Popular Books for Students of Electricity 











How To Burp Breryindys Band Boot 
DYNAMO — ELECTRICITY. 
ELECTRIC 
MACHINERY 
ac Bye 
EDWARD TREVERT 






luwstRatto - 











Everybody’s Hand Book of Electricity. 

With a F ago wt A of electrical terms and tables for 
wiring. By Edward Trevert. 120 pages, 50 illus- 
trations. Cloth, 12mo., 50 cents. Paper, 25 cents. 

Dynamos and Electric Motors. 

And allabout them. By Edward Trevert. Cloth 
12mo. 50 cents. 
Electricity And Its Recent Applications 

By Edward Trevert. A book complete on all sub- 
jects ofelectricity. Price, $2.00 

Electric Railway Engineering. 

Embracing practical hints upon power-house dy- 
namos, motor, and line construction. By Edward 
Trevert. Cloth, 12mo. $2.00 


Electric [lotor Construction for 


Amateurs. 
By Lieut. C. D. Parkhurst. 16mo., 115 pages, 
illustrated, cloth. Price, $1.00 
An excellent little book, giving working drawings. 


Practical Handbook of Electro-Plating. 
By Edward Trevert. 75 pages, limpcloth, 50c. 


Hand Book of Wiring Tables. 
For arc, incandescent lighting and motor circuits. 
By A. E. Watson. Price, 75 cents. 












Dyn amos 
E lectric 


rte 
ANSWERS 
Cero 


A Feces Boom rab Bremer, 





Motor S 


ore er 
ET Geen 2t 


eee 








How to Build Dynamo-Electri: 
Machinery. 


A complete and practical work on this sul)ject. 
350 pages, numerous illustrations. By Edw -_ 
Trevert. With working drawings. $2. 


Questions & Answers about Electricity. 


A first book for students. Theory of electricity 
and magnetism. Edited by Edward T. Bubier. 2d. 
Cloth, 12mo. 50 cents 


Experimental Electricity. 


By Edward Trevert. Tells how to make batteries, 
bells, dynamos, motors, telephones, telegraphs, elec- 
tric belis, ete. A very useful book, finely illustrated. 

loth. Price, 


How to [lake and Use a Telephone. 
By Geo. H. Cary, A.M. A thorough and practical 

work on this subject. Cloth, illustrated. Price, $1 
Arithmetic of Magnetism & Electricity. 
Upto date. The latest and best book on the sub- 


ject. Now ready. By John T. Morrow, M. E., and 
Thorburn Reid, M. M., Associate Members, 





American Institute of iicctrieal Engineers. $1 


ADDRESS: 


ELECTRICAL REVIEW, 


13 PARK ROW, 


NEw YORE. 
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TO GENTRAL STATION MANAGERS: 


if the generators are overloaded, 
If the regulation is unsatisfactory, 











if the coal consumption is too high, 
if large units are being run on light loads, 


The installation of a battery would prove a very profitable investment. We manufacture the type of battery used in 80* 
of the Central Stations in Germany. 


THE ELECTRIC STORAGE BATTERY (0, enitascipnia, ra 


BRANCH OFFICES: 


15 First Street, SAN FRANCISCO, CAL. 
333 Exchange Building, BOSTON, MASS. 


66 Broadway, NEW YORK, N. Y. 
1543 Marquette Building, CHICAGO, ILL. 
215 North Calvert Street, BALTIMORE, MD. 




















The G. E. WIRES AND CABLES —, 


are manufactured at OUR OWN works at Schenectady, N. Y. 

The REPUTATION which the EXCELLENCE of our ELECTRICAL Apparatus has 
given us throughout the world is the guarantee of the perfection of the G. E. WIRES 
AND CABLES, upon which purchasers can rely. 

G. E. DOUBLE RUBBER CORE WIRE with INSULATION of the best material, 
FREE FROM SHODDY, is unequaled for ordinary INCANDESCENT LIGHTING, 
STREET RAILWAY, PRIMARY ALTERNATING, ARC LIGHT AND POWER 
TRANSMISSION CIRCUITS. It is made with four insulations to withstand 500, 2,000, 
4,000 and 8,000 volts respectively. 

G. E. WIRES AND CABLES are in use in the greatest Lighting and Railway 
installations in this country, and the ENTIRE OUTPUT OF THE NIAGARA STATION 


is carried over them. HIGHEST CONDUCTIVITY. HIGHEST INSULATION. 
General Hilectrice 5... occ nu 


Main Office: LARCE CITIES OF THE 


> Oo rn panwy . Schenectady, NY. UNITED STATES.... 
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THE BOOK OF BOOKS FOR 


WIREMEN, ELECTRICAL ENGINEERS, CONTRACTORS, 
CONSTRUCTING ENGINEERS, ARCHITECTS AND STUDENTS. 


How To WIRE BUILDING 


A MANUAL OF THE ART OF INTERIOR WIRING, 
BY AUGUSTUS NOLL, E. E. 























PROVIDENCE, R. Il. 


({LLUSTRATED, - PRICE, $1.50. 


This is one of the most important practical books + ore ag bo mo on has — om 
Issued. It is written by a past master in the art of interior wiring; by one who bas : ¢ a we 
probably wired up more buildings and lamps than anybody else in the world. Mr. Nott Tlodern Methods OF DOING saat esenstreeneand THE 

gan the practice of his profession at the very commencement of electric lighting by USE OF MANIFOLD BOOKS. 
incandescent lamps, and he has been an active leader in all the later developments of recent | ee ail 
years. The book abounds in solid, definite, practical instructions, rules, suggestions and ee 


162 PAGES, - 

















—— 











advice, and is liberally illustrated with drawings, diagrams, tables, etc. 


SCOONTEHNTS: 





. Chap. 1.—Introduction ; Chap. 2.—General Considerations; Chap. 8.—Location of 


Conductors; Chap. 4.—Division of Circuits and Distribution of Current ; Chap. 5.—Loss 
of Electrical Energy in Conductors; Chap. 6.—Plans; Chap. 7.—Conduit Wiring; 
Chap. 8.—Switchboards; Chap. 9.—Appliances and Connections; Chap. 10.—Converter 
Work; Chap. 11.—Overhead Wiring; Chap. 12.—Fuse Wire; Chap. 13.—Insulation ; 
Chap. 14—Electrolysis; Chap. 15.—Adverse Wiring Conditions; Chap. 16.—Theatre and 
Stage Lighting; Chap. 17.—Plans of Distribution; Chap, 18.—Distribution of Light; 
Chap. 19.—Distribution of Labor and Hints to Foremen ; Chap. 20.—Preliminary to Rules, 
Electrical Data, etc.; Chap. 21.—Rules for Ascertaining Required Sizes of Wire; 
Chap. 22.—Energy-Power; Chap. 23.—Dynamos and Motors; Chap. 24.—Pulleys; 
Chap. 25.—Belting; Chap. 26.—Engines; ‘ hap. 27.—Conclusion. 


THE BOOK IS HANDSOMELY PRINTED ON EXTRA THICK PAPER IN LARGE, PLAIN TYPE. 











Sent postage free to any address on receipt of price, by 


, ELECTRICAL REVIEW PUBLISHING CO., 


P. O. Box 2339. 





13 PARK ROW. N. Y. 


HE system of writing and copying your office work, by the use of 
Carbon Paper, is no longer an experiment. Look about you and 
see what your competitors are saving in office help and in the 

shipping department. 

Remember that Manifold Books have two distinct advantages: First, 
saving one-half the time; Second, by avoiding errors consequent upon 
writing the same thing over. Among many ideas, we make the following: 

Shipping Receipts in Duplicate or Triplicate. 

Combination Invoice and Day Book, by which bills are written in 
ink and a copy made at the same time. The copy sheet is ruled as a day 
book, and is used as a day book. 

Office Order Books—Does away entirely with stub. May be used with 
lead pencil or hard pen. 

Traveler’s Triplicate Order Book—Makes one copy for buyer, one 
for salesman, one for the house selling the goods, all at one writing. 





The Expert says: ‘‘No one can supply Carbon Paper like Hano, or nearly like it."’ 
Largest Manufacturers in the World of 
PHILIP HANO & CO., MANIFOLD BOOKS and CARBON PAPERS. 


CHICAGO, 315 DEARBORN 8ST. 808-810 Greenwich St., New York. 
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J, G, BRILL COMPARY, = 


Philadelphia, 
BUILDERS OF 


ELECTRIC, GABLE, SUBURBAN CARS AND TRUCKS. 








INVENTORS and 
BUILDERS OF 
BRILL No. 21 B and 


EVREKA MAXIMUM 
TRACTION TRUCKS 


FOR 


ELECTRIC CARS. 





Received the Only Medals of Award for Rubber-Covered 


INSULATED WIRES 


AERIAL, UNDERGROUND, SUBMARINE@ 
AND INTERIOR USE. 


KERITE TAPE. 


Catalogues, Samples and Prices on Application. 


Ss. F. B. MORSE a - - 
CALIFORNIA ELECTRIC WORKS, San Francisco, Cal. 


Chicago, Ill. 







Wires and Gables at the WORLD'S FAIR at Chicago, 


AND GABLES ; 


: }) TELEPHONE, TELEGRAPH, POWER AND 
! LIGHTING. 





W. R. BRIXEY, Manufacturer, 


J. E. HAM, General Agent, 


SPECIAL ATTENTION (GIVEN LEAD-ENCASING WIRES AND CABLES. 


203 Broadway, NEW YORK. 








No. 7707, 


IRON BOX BELL. 


Ask your Dealer for the 
No. 7707 Iron Box Bell. 











MANUFACTURERS OF 


ELECTRICAL SUPPLIES, 


BEDFORD, DIVISION AND CANTON STREETS, 
BROOKLYN, N.Y 








WESTON Electrical Instrument Co., 


114-120 William St., NEWARK, N. J., U. S. A. 


llluminated Dial 
Station 
Instruments. 


These instruments are 
bas«d upon the same gen- 
eral principle and are just 
as accurate as our regular 
standard Portable Direct- 
Current Voltmeters and 
Ammeters, but are much 
larger, and the working 
parts are inclosed in a 
neatly designed, dust-proof 
cast-iron case which effect- 
ively shields the instru- 
meuts from disturbing in- 
fluences of external mag- 
netic fields. 





Weston Standard Illuminated 
Dial Station Ammeter, 
tyle 


Weston 
Standard 


Portable Direct - Reading 
Voltmeters and Millivolt- 
meters. Ammeters and 
Milammeters, Wattmeters 
and Voltmeters, for Alter- 
nating and Direct-Current 
Circuits 

Our portable instruments 
are recognized as stand- 
ards throughout the civil- 
ized world. 

Our Semi-Portable La- 
boratory Standard Volt- 
meters and Amweters are 
still oetter. 

They are the most relia- 
ble, absolute standards for 
Laboratory use. 


Mention the KLectricaL Review when writing for catalogue. 





“ONE MORE UNFORTUNATE!” 


One of our men recently equipped some cars on a certain road with ‘ Standard” Air-Brakes. 
others) to the Brill Company’s shops in Philadelphia to equip with ‘ 


While he was working there, it was the writer's misfortune to have to send him the following telegram : 


“W. E. Crist, 
Foreman Standard Air-Brake Co., 
C/o J.G. Britt Co., 
Philadelphia, Pa. 


Send Emmanuel Magnussen home immediately. 


Run over by trolley car.” 


Isn’t there something wxzusually sad about this? 





‘ Standard ” 


His son is in hospital. 


He was transferred (with 


Air-Brakes a lot of cars they built. 


Will probably die. 


It’s harrowing to realize that while the father was putting air-brakes on 


cars in a distant city, his son was lying at the point of death, after having had one limb dismembered by the trolley car. That 


poor lad’s parents will believe more than ever in Air-Brakes. 


Don’t you think it’s about time to bring cars under more perfect control ? 


became the order of the day. 
We'll help solve the braking problem if you'll let us. 


The Standard Air-Brake Company, 


E. J. WESSELS, General Manager, 


100 BROADWAY, 


New York. 


We've thought so ever since electric cars 











